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© A method of and system for identification and 
verification of TV and/or radio broadcasted program 
segments involves use of subaudible codes which 
are mixed with the conventional audio in the pro- 
gram segments. Individual program segments have 
at the beginning thereof a preamble code (such as a 
predetermined number of cycles of 40 Hz.), a pro- 
gram segment identification code (which may con- 
sist of a series of alphanumeric characters) and a 
postamble code (such as a given number of cycles 
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of 40 Hz.). A plurality of radio/television broadcast 
stations (A-F) are monitored, the codes recovered 
and data sets defined, stored and later sent to a 
central location (31) for reconciliation and/or compila- 
tion. In the case of television stations, the video 
content of at least commercial message segments 
may be monitored to determine video signal continu- 
ity by monitoring the presence and/or absence of 
video signals. 
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@ Method of and system for identification and verification of broadcasted television and radio program segments. 

(g) A method of and system for identification and verification 
of TV and/or radio broadcasted program segments involves use 
of subaudible codes which are mixed with the conventional 
audio in the program segments. Individual program segments 
have at the beginning thereof a preamble code (such as a 
predetermined number of cycles of 40 Hz.), a program segment 
identification code (which may consist of a series of alpha- 
numeric characters) and a postamble code (such as a given 
number of cycles of 40 Hz.). A plurality of radio/television 
broadcast stations (A-F) are monitored, the codes recovered 
and data sets defined, stored and later sent to a central location 
(31) for reconciliation and/or compilation. In the case of 
television stations, the video content of at least commercial 
message segments may be monitored to determine video 
signal continuity by monitoring the presence and/or absence of 
video signals. 
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Description 



BACKGROUND OF THE INVENTION 

1. Field of Invention 

This invention relates generally to an improved W 

method of and system for automatically identifying 
and verifying television and radio program seg- 
ments, including commercial messages, using ident- 
if.cat.on codes. More particularly, the present inven- 
tion relates to such an improved method and system 75 
wh.ch do not degrade program quality, are not 
perceptible to a listener or viewer and are very 
reliable. 7 



20 



2. Description of the Prior Art 

Over the years two general techniques have been 
developed in program identification systems- these 
are identification encoding and pattern recognition 
but these techniques as thus far developed have 
been found to be substantially limited and have not 25 
been entirely satisfactory. 

Program identification coding methods have been 
divided into two general areas, audio and video 
encoding. Audio encoding (e.g US Pat 
No 3.845,391 to Crosby) has proven to be unsatis- 30 
factory for television broadcasting. In the final report 
of the Ad Hoc Committee On Television Broadcast 
Ancillary Signals Of The Joint Committee On Interso- 
ciety Coordination (published May, 1978) the Jour- 
nal Of The Society Of Motion Picture and Television 35 
Engineers found the aforementioned audio program 
identification to be extremely unreliable and caused 
significant degradation of program signal quality 

Video encoding has also proved to be less than 
satisfactory for television broadcasting. In U.S Pat 40 
No. 4.025,851 to Haselwood et al. for network 
clearance monitoring, a 48 character digital code is 

w^ ed *u° nt ° thG VertiGa ' b,ankin 9 in terval of line 20 
While the use of line 20 reduced the degradation of 

,.L P , r H 9ram Si9nal qUa,ity ' the enc °ding system 45 
used therein is overly complex and inadequate This 
system utilizes a changed line format for the 
handling of the data, which requires complex data 
processing, encoding, storage and verification In 

bro^ n * / he , SyStem iS ° nly able to monitor the 50 

broadcast of a s.ngle network with an inability to 

scan more than one channel. Moreover only a 

method and system for the identification of the 

program is disclosed with there being no teaching as 

to the integration and recording of information as to 55 

the program's audio and visual quality 

a nn P L° Ce f S f ° r auto ™«c electronic' recognition 

and identification of programs and commercial 

advertisements broadcast on tension and radio 

has been proposed in U.S. Pat. No. 3.919.479 to 60 

et a 'v wherein a digitally sampled reference 
signal segment derived from either the audio or 
video portion of the original program content to be 



identified is compared with successive sampled 
segments of the corresponding audio or video 
portion of a broadcast signal in a correlation process 
to produce a correlation function signal The samp- 
ling rates and the time duration of the reference 
signal segment and the broadcast signal segments 
are the same. When the signal segments which are 
compared are the same, the correlation function 
signal is relatively large and a recognition thereof is 
achieved when such correlation function signal 
exceeds a selected threshold level. The compared 
signal segments may also be obtained as low 
frequency signals derived from the original reference 
and broadcast signals by non-linear and envelope 
formation processing techniques. This example of 
computerized pattern recognition is very complex 
and related solely to program content. 

None of the above-noted prior attempts to verify 
the broadcasting of commercial messages have met 
with wide acceptance, because each requires either 
changes m operating procedures, purchase of 
external hardware, or some amount of manual 
reconciliation. 

Radio and television stations earn the bulk of their 
revenue by broadcasting commercial messages 
Some of these messages are for local advertisers 
while a variable percentage is derived from so-called 
national advertisers. It is customary for these 
national advertisers to employ advertising agencies 
to create the actual commercials to be aired- these 
agencies then proceed to buy air time in the desired 
radio/television markets. Due to the sheer numbers 
of markets and broadcast outlets (air time is 
generally purchased on more than one station within 
a market, and many markets can be specified) the 
agencies usually make use of firms which represent 
the individual stations. If a radio or television network 
is included, the network is contacted, and time is 
purchased. Thus, a commercial can reach an 
individual station by one of two routes, via a wired 
network (such as ABC, NBC or CBS), or through an 
un-wired" network, such as one of the national 
station-representing firms. In both circumstances it 
is necessary that the network and the agency have 
some means of verifying that the commercial(s) 
were broadcast as specified. 

At present, these verifications (affidavits of perfor- 
mance) are generally generated manually, by each 
radio and television station. The originating network 
must then collect and reconcile each of these 
affidavits, also manually. This process is very lengthy 
and prone to error. Only after the affidavits are 
reconciled can payment to the networks and 
stations be made. The average lead time for payment 
to a local television or radio station, broadcasting a 
nationally-originated commercial, is four-to-six 
months. Most of this delay is directly attributable to 
the manual processing involved, and virtually all 
station and network personnel, for a variety of 
reasons, are desirous of a faster, more reliable 
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automated means, of verifying broadcasts. 



SUMMARY OF THE INVENTION 

An object of the present invention is to provide a 
novel and improved method of and system for 
automatic television and radio broadcast program 
segment identification and verification. 

Another object is to provide a novel and improved 
method of and system for automatic television and 
radio broadcast program segment identification and 
verification that does not degrade the broadcast 
content. 

A further object is to provide a novel and improved 
method of and system ' for automatic television 
broadcast program segment identification and verifi- 
cation that can monitor one or more channels at a 
time. 

An additional object is to provide a novel and 
improved method of and system for automatic 
( television broadcast program segment identification 
and verification wherein the program data generates 
subsequent data which is stored locally and later 
sent to a central evaluation center. 

Yet another object is to provide a method of and 
system for automatic television and radio broadcast 
program segment identification and verification 
which does not require any modification of standard 
broadcasting studio and/or transmitting, equipment. 

Yet a further object of the present invention is to 
provide a method of and a system for automatic 
television and radio broadcast program segment 
identification and verification which is both simple 
and reliable. 

Yet an additional object of the present invention is 
to provide a method of and system for automatic 
television and broadcast commercial message 
identification and verification. 

Still another object of the present invention is to 
provide a method of and a system for automatic 
television and radio broadcast commercial message 
/ identification and verification which produces data 
indicative of audio and/or video interruptions of 
identified commercial messages. 

An improved method of and a system for 
identification and verification of radio and television 
transmitted program and commercial materials are 
provided in accordance with the present invention. 
Assurance of proper airing of these materials is 
achieved through an encoded subaudible message 
received by the system described herein, and 
transmission to a central reconciliation point of 
these encoded messages for the purpose of 
generating proof-of-performance affidavits. The 
present invention utilizes a unique program identifi- 
cation code, which is recorded in the main audio 
channel. This code is intended for recording on a 
master tape of the program or commercial, and 
subsequent duplications of this master tape would 
likewise contain the identification code. Radio and 
television stations broadcasting the tape need add 
no hardware, nor make any changes whatsoever in 
their operating procedures. A code receiving device, 
which monitors all radio and television stations in a 



given market area. is. -n effect, a ^nulii-channel 
receiver, programmed to filter out all material exceot 
the transmitted subaudible codes basea on a single 
frequency subaudible tone. In (his manner, the 
5 receiving device identifies (he transmitting radio and 
television stations, ihe code ;ano ihus ir.o. ;-.ar!:cuiar 
program segment, such as a commercial message) 
and, in effect, stamps ;his oaia with the trme and 
date, and, if desired, a signal which indicates 
10 whether or not the individual program segments, 
including individual commercial messages, was 
broadcasted in its entirety. Thus, it is possible to 
monitor an entire market's broadcast facilities (radio 
and television, including cable sources). At a given 
15 time each day. the monitoring receiving station 
transmits all received codes (along witn the iaent- 
ifying data), through a modem, to a central reconcil- 
iation location. The central reconciliation location 
may include a computer which compares the data 
20 received data with information supplied at the time 
the original program encoding occurred. In this 
manner, affidavits proving performance (necessary 
for payment of advertising charges for networks and 
individual stations) can De generated on a market- 
25 by-market basis, along with such statistical data 
regarding these broadcast programs as may be 
deemed desirable. 

From one vantage point, the invention can be seen 
as a system for identification and verification of 
30 broadcasted program segments, which includes a 
plurality of broadcasting stations, at least one being, 
a television broadcasting station. The stations 
broadcast signals which include program segments 
having a subaudible preamble code, respective 
35 subaudible program segment identification codes., 
following each preamble code occurrence, a sub- 
audible postamble code following each program 
segment identification code occurrence and, in the 
case of television broadcast stations a video signal. 
40 At least one monitoring station receives the broad- 
casted signals, the monitoring station including (a) 
means for generating date-indicating and time-indi- 
cating signals, (b) respective channels responsive to 
the broadcasted signal from each respective broad- 
45 casting station for recovering each received pre- 
amble code, each received respective program 
segment identification code, each received pos- 
tamble code and, for monitored television broadcast 
stations, each video signal to develop therefrom 
50 video presence and/or absence signals during 
periods between each received preamble code and 
each received postamble code, and (c) means for 
providing respective broadcast station-identification 
signals. Means at the monitoring station store data 
55 signal representations of each occurrences of the 
recovered preamble code, the recovered respective 
program segment identification codes, the re- 
covered postamble code, the developed video 
presence and/or absence signals, the date-indicat- 
60 ing and time-indicating signals, and the station- 
identifying signals for each channel. Means at the 
monitoring station send the stored data signal 
representations to a central station, the central 
station being provided with means for receiving data 
So from a plurality of monitoring station to compile 
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and/or to reconcile same. 

The invention can be seen as being in a system for 
identification and verification of broadcasted pro- 
gram segments from a plurality of broadcasting 
stations, including at least one television broadcast- 
ing station. At least one monitoring station receives 
broadcasted signals from the broadcasting stations 
The monitoring station includes (a) means for 
generating date-indicating and time-indicating sig- 
nals, (b) respective channels responsive to respec- 
t.ve broadcasted signals from respective broadcast- 
ing stations for recovering a subaudible preamble 
code, respective subaudible program segment 
identification codes, a subaudible postamble code 
and. for monitored television broadcast stations' 
each video signal to develop therefrom video 
presence and/or absence signals at least during 
periods between each received preamble code and 
each received postamble code, and (c) means for 
providing respective broadcast station-identification 
signals. Means at the monitoring station store data 
signal representations of each occurrence of the 
recovered preamble code, the recovered respective 
program identification codes and the postamble 
code, the video presence and/or absence signals 
the date-indicating and time-indicating signals and 
the station-identifying signals for each channel 
Means at the monitoring station send the stored 
data signal representations to a central station the 
station being provided with means for receiving data 
from a plurality of monitoring stations to compile 
and/or to reconcile same. 

The invention can be seen as being in a system for 
identification and verification of broadcasted pro- 
gram segments from a plurality of broadcasting 
stations, including at least one television broadcast 
station. At least one monitoring station receives 
broadcasted signals from the broadcasting stations 
the monitoring station including (a) means for 
generating date-indicating and time-indicating sig- 
nals, (b) respective channels responsive to respec- 
tive broadcasted signals from respective broadcast- 
ing stations for recovering a. subaudible preamble 
code, respective subaudible program segment 
identification codes of each program segment 
received therefrom and a subaudible postamble 
code and, for monitored television broadcast sta- 
tions each video signal to develop therefrom video 
presence and/or absence signals at least during 
periods between each received preamble code and 
each received postamble code, and (c) means for 
providing respective broadcast station- identifica- 
tion signals. Means at the monitoring station store 
signal representations of each occurrence of the 
recovered preamble code, the recovered program 
segment, the postamble code, identification codes 
the video presence and/or absence signals the 
date-indicating and time-indicating signals and the 
station-identifying signals for each channel 

From a slightly different viewpoint, the invention 
can be seen as being in a system for identification 
and verification of broadcasted program segments 
rom a plurality of broadcasting stations, including at 
least one television broadcasting station. At least 
one momtoring station receives broadcasted signals 



from broadcasting stations. The monitoring station 
has (a) means for generating date-indicating and 
time-indicating signals, (b) respective channels 
responsive to respective broadcasted signals from 
5 respective broadcasting stations for recovering 
program segment identification codes consisting of 
respective series of alphanumeric characters there- 
from and. in the case of television broadcast 
stations, video presence and/or absence signals 

W and (c) means for providing respective broadcast 
station-identification signals. Means at the monitor- 
ing station store data signal representations of 
occurrences of the recovered program segment 
identification codes, the date-indicating and time-in- 

15 dicating signals, the video presence and/or absence 
signals, and the station-identifying signals for each 
channel. 

The invention also can be seen as being in a 
system for identification and verification of broad- 
20 casted program segments from a plurality of 
broadcasting stations, at least one of which is a 
television broadcast station. At least one monitoring 
station receives broadcasted signals from said 
broadcasting stations. The monitoring station is 
25 provided with (a) means for generating date-indicat- 
ing and time-indicating signals, (b) respective chan- 
nels responsive to respective broadcasted signals 
from respective broadcasting stations for recovering 
program segment identification codes therefrom 
30 consisting of respective series of alphanumeric 
characters and. in the case of television broadcast 
stations, developing video presence and/or absence 
signals, each of the respective series of alpha- 
numeric characters consisting of a respective series 
35 of four letters and four numerals, and (c) means for 
providing respective broadcast station-identification 
signals. Means at the monitoring station store data 
signal representations of occurrences of the re- 
covered program segment identification codes the 
40 developed video presence and/or absence signals 
the date-indicating and time-indicating signals and 
the station-identifying signals for each channel. 

The invention can also be viewed as being in a 
system for identification and verification of broad- 
45 casted program segments from a plurality of 
broadcasting stations, at least one of which is a 
television broadcast station. At least one monitoring 
station receives broadcasted signals from the 
broadcasting stations. The monitoring station has 
50 (a) means for generating date-indicating and time-in- 
dicating signals, (b) respective channels responsive 
to respective broadcasted signals from respective 
broadcasting stations for recovering a preamble 
code, program segment identification codes and a 
55 postamble code therefrom, respective said program 
segments identification codes being repeated dur- 
ing periods of time between the preamble code and 
the postamble code whereby it may be determined if 
the respective program segments have been trans- 
60 mitted in the entirety, and, in the case of television 
broadcast stations, developing video presence and/ 
or absence signals and (c) means for providing 
respective broadcast station-identification signals 
Means at the monitoring station store data signal 
65 representations of occurrences of the recovered 
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program segment identification codes, the de- 
veloped video presence and/or absence signals, the 
date-indicating and (ime-indicattng signals, and the 
station-identifying signals for each channel. 

From a somewhat different viewpoint, the inven- 
tion can be seen as being in a system for 
identification and verification of broadcasted pro- 
gram segments, at least some of the program 
segments being commercial message segments, 
from a plurality of broadcasting stations, including at 
least one television broadcast station. At least one 
monitoring station receives broadcasted signals 
from the broadcasting stations. The monitoring 
station is provided with (a) means for generating 
date-indicating and time-indicating signals, (b) re- 
spective channels responsive to respective broad- 
casted signals from respective broadcasting sta- 
tions for recovering program segment identification 
codes therefrom, and. in the case of television 
broadcast signals, video presence and/or absence 
signals, and (c) means for providing respective 
broadcast station-identification signals. Means at 
the monitoring station store data signal representa- 
tions of occurrences of the recovered program 
segment identification codes, the date-indicating 
and time-indicating signals, the video presence 
and/or absence signals, and the station-identifying 
signals for each channel. 

The plurality of broadcasting stations may include 
television stations and standard radio broadcasting 
stations. The audio and/or video components of 
program segments, particularly commercial seg- 
ments are checked for continuity. 

The standard radio broadcasting stations may 
include frequency modulation broadcast stations 
and amplitude modulation broadcast stations. 

Some or all of the broadcast stations may be cable 
channels of a distribution system. 

The subaudible program segment identification 
codes may consist of respective series of alpha- 
numeric characters. The characters in a code may 
consist of four letters and four numerals. The 
alphanumeric characters are formed by a series of 
mark signals and space signals, defined respectively 
by presence and absence of a 40 Hz. subaudible 
signal. 

The subaudible preamble code may consist of a 
predetermined number of cycles of 40 Hz. signal and 
the subaudible postamble code consists of a given 
number of cycles of 40 Hz. signal. 

In the event one wishes to check whether or not 
any given program segment was transmitted in its 
entirety, the respective program segment identified 
code is positioned immediately after the preamble 
code and is repeated a sufficient number of times. 

. In its method aspect, the invention can be seen as 
a method of identification and verification of broad- 
casted program segments from radio and television 
stations. The method includes providing program 
segments having a subaudible preamble code, 
respective subaudible program segment identifica- 
tion codes and a subaudible postamble code: and 
broadcasting the program segmentss from a plu- 
rality of broadcast stations, at least one of which is a 
television broadcast station. The method provides 



for receiving at a monitoring location broadcasted 
signals, including the program segments, from the 
plurality of broadcast stations: and deriving from the 
received broadcast signals the preamble code, the 
5 respective program segment identification codes 
and the postambia code and. m ;he case of 
broadcast signals :rom television orcadcast sta- 
tions, video presence and/or aosence signals. 
Additional steps include providing at the monitoring 
W location respective broadcast station identification 
signals, generating at the monitoring location re- 
spective date-indicating and time-indicating signals, 
and storing at the monitoring location signals 
representing occurrences of the preamble code, the 
15 respective program segment identification codes, 
the postamble coae when received and the video 
presence and/or absence signals, each broadcast 
station identification signal from which each pro- 
gram segment was received each time it is received 
20 therefrom and the date-indicating and time-indicat- 
ing signals each time a program segment is received 
and absence of video presence signals during 
periods between the respective preamble codes and 
respective postambie codes. The method provides 
25 for sending the stored signals as data to a central 
point which also receives data from other monitoring 
locations for compilation and/or reconciliation. 

The invention also is seen as a method of 
identification and verification of broadcasted pro- 
30 gram segments which involves providing program 
segments having a subaudible preamble code, 
respective subaudible program segment identifica- 
tion codes and a subaudible postamble code; 
receiving at a monitoring location broadcasted 
35 signals, including the program segments, from a 
plurality of broadcast stations, including at least one 
television broadcast station; and deriving from the 
received broadcast signals the preamble code, the 
respective program segment identification codes, 
40 the postamble code and, in the case of signals from 
television broadcast stations, video presence and/or 
absence signals during periods between the respec- 
tive preamble codes and respective postamble 
codes. The method includes providing at the 
45 monitoring location respective broadcast station 
identification signals; generating at the monitoring 
location respective date-indicating and time-indicat- 
ing signals; and storing at the monitoring location 
signals representing occurrences of the recovered 
50 preamble code, the respective program segment 
identification codes and the postamble code, when 
received, the video presence and/or absence sig- 
nals, each broadcast station identification signal 
from which each program segment was received 
55 each time it is received therefrom and the date-indi- 
cating and time-indicating signals each time a 
program segment is received. The method provides 
for sending the stored signals as data to a central 
point which also receives data from other monitoring 
60 locations for compilation and/or reconciliation. 

The invention can be viewed as a method of 
identification and verification of broadcasted pro- 
gram segments which includes providing program 
segments having a subaudible preamble code, 
65 respective subaudible program segment identifica- 
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don codes and a subaudible postamble code 
receiving at a monitoring location broadcasted 
signals, including the program segments, from the 
plurality of broadcast stations, including at least one 
television, broadcast station; and deriving from the 
received broadcast signals the preamble code the 
respective program segment identification codes 
he postamble code and. in the case of signals from 
televis.on broadcast stations, video presence and/or 
absence signals at least during periods between 
occurrences of the preamble code and the pos- 
tamble code. The method further includes providing 

s taton *?T n t g St9ti0n res P ectiv * broadcast 
station identification signals; generating at the 

^ n9 t IOCati ° n res ^tive date-indicating and 

o^ionT^ 9 S ' 9n f' S '' St ° ring at the "enuring 
ocat.on data signals representing occurrences of 

the preamble code, the respective program segment 
•den rfication codes, the postamble code when 
received and. in the case of video, the video 
presence and/or absence signals, each broadcast 
station identification signal from which each pro- 
gram segment was received each time it is received 
therefrom and the date-indicating and time-indicat- 
'"9 senate each time a program segment containing 
a commercial message is received 

m ^If°w ^ •*? meth ° d 3Spect tne in ^nt«on »s a 
method of identification and verification of broad- 
casted program segments which involves providing 
program segments having respective subaudible 
program segment identification codes; receiving at a 
monitoring location broadcasted signals, including 
the program segments, from the plurality of broad 

bro'L^f?;- inClUdin9 at ' eaSt one televi *ion 
hrofn tIOn: and denvin 9 from the reived 

iriTnt-f S . S ' 9n thG res P ective Program segment 
identification codes, the postamble code and the 

rnn e a 0 t P t h eSenCe and/ ° rabsence s, '9 na,s - an °" P^vid- 
Zlt^ h S ™ n,tor,n S stati °n respective broadcast 
station identification signals. The invention provides 
for generating at the monitoring location respective 
date-indicating and time-indicating signals; and 
S at tne monitoring location data signals 
representing occurrences of the respective program 
segment identification codes when received and 
video presence and/or absence signals, each broad- 
cast station identification signal from which each 
program segment was received each time it is 
received therefrom and the date-indicating and 
t«me-,nd.cat.ng signals each time a program seg- 
ment is received. y 9 

nol n / 0 TK Ca f SS thS P reamb,e and postamble codes 
d!^ 6 broadcasted the event one wants" 

casted 'w-rh V ^ S6gment was broad 

casted without regard to whether or not it was 

broadcasted in its entirety 

rad^o ^nd^ 7? tem ' 10 practicina method, the 
■nci?H. te,evis ' on Program segments may 

include or consist solely of commercial message 
program segments. «dye 

Drovidp al th° deSirable in Practicing the method to 
provide the program segment identification code 

anr D 9 0 l e m e h n i tire PGri0d b€tWeen < he Preamoi: 
anv hrpi C ° deS S ° lhat ° ne Can determine if 
any breaks occurred in the program segment; that 65 
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is audio and/or v.deo components of the segments 
Th.s is especially desirable when the program 
segment involved is a commercial message seg 
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FIGS. 1A and 1B constitute a schematic 
diagram of an exemplary embodiment of a 
circuit for encoding program segments, includ- 
ing commercial messages, which is particularly 
useful in practicing the present invention in 
both its system and method aspects 

FIG. 2 is a flowchart helpful in understanding 

RrViT a w°?o °' thG CifCUit Pirated in 
FIGS. 1A and 1B. 

FIG. 3 is a somewhat diagrammatic, pictorial 
view exemplifying the geographic relationship 
among broadcast stations, including cable 
stations, a multichannel receiving station and a 
central computer location helpful in under- 
standing the present invention, in both its 
system and method aspects. 

FIG. 4 is a simplified block diagram of an 
exemplary multichannel receiving station invol- 
ving reception of both radio and television 
broadcasts and which may be used in practic- 
ing the present invention in its system and 
method aspects. 

FIG. 5A is an exemplary embodiment of a 
signal processing channel, a plurality of which 
may be used for the channels in the receiving 
station illustrated in FIG. 4. 

FIG. 5B is an exemplary embodiment of a 
signal processing channel, one or more of 
which may be used for one or more channels in 
the receiving station illustrated in FIG 4 in 
those cases in which the continuity of the video 
portion of the program segments, in particular 
segments constituting commercial messages' 
are received. 

FIG. 6A is a flowchart helpful in understand- 
ing the operation of the microprocessor for- 
ming part of the circuit shown in FIG. 5A. 

FIGS. 6B and 6C taken together constitute a 
flowchart helpful in understanding the operation 
of the microprocessor forming part of the 
circuit shown in FIG. 5B. 

FIG. 7 is a simplified block diagram of an 
exemplary embodiment of a data center at 
which data from a plurality of receiving stations 
can be gathered, completed and/or Reconciled. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

The exemplary circuit for encoding program 
segments, including commercial messages in 
accordance with a realized version of the 
present invention, as shown in FIGS. 1A and 1B 
include a programmed computer 10. which may 
be an IBM-PC-XT™ provided with a hard disk 
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drive and one floopy disk drive, as illustrated. 
The circuit is provided with a conventional 
keyboard 1 1 and a conventional monochrome 
monitor 12. these three components being 
connected together by conventional cables 5 
(not shown). 

The exemplary circuit includes a highly stable 
40 Hz. sinewave generator 13 supplying its 40 
Hz. output to a zero-crossing detector 14 which 
produces an output signal each time the 40 Hz. W 
input signal received from the generator 13 
passes through zero. The output from the 
zero-crossing detector is fed to a counter 15, 
which produces an output pulse train having a 
pulse repetition rate of 40 pulses per second. 15 
this pulse train being fed to the clock input 
terminal of a latch 16 which, in a realized 
embodiment was constituted by a commercially 
available semiconductor chip sold under the 
designation 74HC74. 20 

The output pulse train from the counter 15 is 
also fed, as a data synchronization signal, to the 
computer 10 via a buffer 17. Thus, the computer 
10 can be operated in synchronism with the 40 
Hz. generator 13 and supply its output, labeled 25 
"modulation in" to the data terminal (D) of the 
latch 16 via a buffer 18. The output terminal (Q) 
of the latch 16 is connected to the control input 
terminal of an electronic switch 20 which 
receives a constant 40 Hz. input, at its signal 30 
input terminal, from the 40 Hz. generator 13, via 
a buffer 21 . In operation, the electronic switch 
20 passes controlled bursts of 40 Hz. signals to 
a linear mixer 22, under control of the computer 
10. The computer 10, in the exemplary realized 35 
embodiment, was programmed, using assem- 
bly and C languages as set out in the section 
labeled "Programs" hereinbelow. It is to be 
understood that other programs may be used 
to achieve the same ends and in FIG. 2 so that 40 
the 40 Hz. signals are selectively passed to 
mixer 22 as required. 

A baseband audio signal, from a live source 
or from playback of one or more previously 
recorded program segments is fed via a 45 
conventional input connection to a high pass 
filter 23. which passes signals above 116 Hz. 
The output from the high pass filter 23 is fed to a 
40 Hz. notch filter 24, via a buffer 25. The action 
of the filters 23 and 24, acting together result in 50 
any 40 Hz. signal which appears in the base- 
band audio being 30 d.b. below other signal 
components. Thus, any 40 Hz. signals which are 
passed, via the electronic switch 20, to the 
linear mixer 22 are virtually free of possible 55 
interference from signals of 40 Hz. which may 
be in conventional audio feeds. 

The output from the linear mixer 22 appears 
as a line output, with encoded 40 Hz. -based 
signals thereon. This mixed output is preferably SO 
rerecorded for distribution to a network (wired 
or unwired) and/or individual selected broad- 
cast stations for later broadcast. Alternatively, 
the line output with the enclosed 40 Hz. signals 
could be fed live to distribution lines for either 65 



immediate broadcast or remote recording for 
later broadcast. 

Once the program segments, which may 
include both commercial messages and enter- 
tainment segments, have been modified and/or 
produced using the circuit of FIGS. 1A and 18. 
the thus modified program segments having the 
codes thereon are broadcasted one or more 
times from one or more television and/or radio 
stations in various markets throughout the 
country. In most instances, different encoded 
program segments may be broadcasted in a 
given geographic market area, shown diagram- 
matically in FIG. 3, during the same time period 
from different broadcast stations. As shown in 
FIG. 3. by way of example, the market area 
includes a plurality of radio transmitting sta- 
tions, three such stations "A", "B" and "C" 
being shown in FIG. 3; these stations may be 
FM or AM stations or any other type of radio 
transmitting stations authorized to broadcast 
within the particular political national state or 
political subdivision involved in any case. The 
market area also includes a plurality of televi- 
sion transmitting stations, three such stations 
"D", "E" and "F" being shown in FIG. 3 by way of 
example; these stations may be VHF or UHF 
stations, or any other type of television trans- 
mitting station allowed to broadcast within the 
particular political national state or political 
subdivision involved, in any case. The market 
area may also include one or more multichannel 
radio/television distribution systems, including 
local channels, now familiar in cable systems 
which involve locally produced and/or satellite 
transmissions. In FIG. 3, one such system is 
shown as being wired to a program monitoring 
receiving station 26. via a pole-supported 
service, illustrated as a coaxial cable 27. As a 
simplified illustration, a broad band receiving 
antenna 28 is shown as a means for receiving 
transmissions from the radio transmitting sta- 
tions "A'-"C" and television transmitting sta- 
tions "D"-"F". If desired a parabolic receiving 
structure could also be provided for receiving 
other broadcasted signals, such as those from 
a satellite broadcast service. The receiving 
station 26. which is illustrated schematically in 
detail in FIG. 4, is provided with a WATS line 30, 
or a similar communication arrangement, 
whereby data from the receiving station may be 
fed to a central computer location 31, at which 
location additional data from a plurality of other 
receiving stations is also received and compiled 
and/or reconciled with program segment data 
from the originator(s). Thus, it may be deter- 
mined, for a multiple market area, whether or 
not particular program segments — including 
commercial messages -- have been actually 
broadcasted as intended and whether or not 
the individual segments have been broadcasted 
in the entirety. 

Turning to FIG. 4. which illustrates circuit 
details of the circuitry of the receiving station 26 
(FIG. 3), the circuitry includes the broadband 
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antenna 28 and a coaxial cable 27 from the 
cable distribution network. The output from the 
antenna 28 and the coaxial cable 27 are fed to a 
broadband R.F. amplifier 32 having its output 
connected to a multichannel receiver 33 which 5 
is provided with a conventional receiver channel 
for each of the radio and television broadcast- 
ing channels which are to be monitored. A 
respective channel processor 34-39 is coupled 
to the respective receiver channels in the w 
multichannel receiver 33, one receiver channel 
and one receiver channel processor being 
provided for each radio and television broad- 
cast station to be monitored. Six processing 
channels are shown for purposes of illustration, 15 
the channel processors 34-36 being provided 
for monitoring radio broadcast stations. The 
channel processors 37-39 are provided for 
monitoring television stations to check both 
audio and video signal continuity during se- 20 
lected program segments, in particular those 
containing commercial messages. In many 
cases, an installation could involve many more 
radio and/or television channels, even hun- 
dreds. The circuit details of an exemplary 25 
channel processor, which may be used for the 
individual channel processors, is illustrated in 
FIG. 5A to which more detailed reference is to 
be made hereinbelow. Reference is also to be 
made to the circuit shown in FIG. 5B, the circuit 30 
including components which monitor and de- 
tect video presence and absence during pro- 
gram segments, in particular commercial mess- 
age segments. 

Returning to FIG. 4, the circuitry within the 35 
receiving station 26 (FIG. 3) also includes a 
central processor 40 having a RAM/diskette 
storage 41, each of the channel processors 
34-39 being controlled by the central processor 
and feeding, under control of the central 40 
processor, data sets relating to the encoded 
program segments as derived by the channel 
processors to the central processor. As illus- 
trated, channel processors 34-36 receive re- 
spective audio inputs from the radio receiving 45 
channels of the receiver 33. The central proces- 
sor 40 is operatively arranged to feed the data 
sets stored in its RAM (or retrieved from its 
diskette storage} to an automatically dialing 
modem 42 on a programmed basis, for example 50 
at a particular time after midnight each day, the 
data sets being fed to the WATS line 30 and, 
thence, to the central computer location 31. It is 
to be appreciated that each of the respective 
channel processors 34-39 is transmitting-sta- 55 
tion specific and, thus, can operate to automati- 
cally tag each received transmitting station 
identification. The individual channels 34-39 are 
also provided with date and time signal from a 
DOS clock within the central processor and 60 
arranges to place a date and time stamp at the 
end of each data set received. 

The channel processors 34-36 (FIG. 4) are 
respectively constructed as illustrated in 
FIG. 5A, the baseband audio output from a 65 



respective one of the channels 34-36 of the 
multichannel receiver 33 (FIG. 4) being fed to a 
10 KHz. low pass pre-filter 43 of the fifth order 
providing filtering at 3 d.b. per octive. The filter 
43. in the case of FM stereo and/or TV effects 
the removal of subcarrier artifacts. The output 
from the filter 43 is fed to a low pass filter 44 of a 
modified five-pole Butterworth type having 
corners set at 155 Hz. The output of the low 
pass filter 44 is fed to a comparator 45 which 
compares the input signal with a reference 
voltage providing as its output ± 12 volts 
depending on whether or not a 40 Hz. compo- 
nent is present or is not present in the signal 
received from a respective one of the receiver 
channels. A level shifter 46, which receives the 
output from the comparator 45, converts the 
signal into a conventional TTL output, a + 5 
volts and zero volts signal which is fed to a 
retriggerable one-shot multivibrator 47 pro- 
vided with a timer 48, realized as a NE 555 chip 
set to provide 37 millisecond timing pulses so 
that the DATA is, in effect, looked at at certain 
times. The TTL output from the level shifter 46 is 
also fed as raw DATA to a microprocessor 51 
which also receives a DATA active signal as its 
controlling input from the one-shot multivibra- 
tor 47 via a buffer 50. The microprocessor 51, 
which may include a 2K RAM for temporary 
storage, converts the TTL pulse train to an 
ASCII data set which is supplied to the central 
processor 40 (FIG. 4), under the control 
thereof, as are the outputs from the other 
processor channels (FIG. 4). In a preferred 
variant, the on-board microprocessor includes 
a 4K dual port RAM. The dual port RAM serves 
two purposes, (1) to hold decoding software for 
use by the microprocessor, and (2) to store 
decoded messages for collection by the central 
processor 40 (FIG. 4) for storage and trans- 
mission to the central host (FIG. 3). Each of the 
channels 37-39 (FIG. 4) includes a video 
presence detector 61, as shown in FIG. 5B, its 
output being connected to the microprocessor 
51. The other features of the channel processor 
of FIG. 5B correspond to those shown in 
FIG. 5A. The video presence detector 61 is part 
of the circuitry (for those channels monitoring 
TV signals). This presence detector 61 is a 
self-contained module, added to the generic 
card design. The basic data decoding scheme 
remains unchanged, except that the output of 
the video detector presence detector 61 is 
either a logical ONE or a logical ZERO, with a 
logical ONE indicating that a fault, an absence 
of video during a program segment, was 
detected. The output of the video presence 
detector is preferably scanned only during 
commercial reception times: that is, when the 
on-board microprocessor 51 on the respective 
channel card detects an incoming commercial 
message, the processor 51 begins looking at 
the output of the video presence detector 61 
module. If the message runs in its entirety with 
the video presence state a continuous ZERO. 
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the system will report a successful video run. 
with no loss detected. If. during the commercial 
message duration, iha processor detects a 
ONE. it will report a video hit. One can program 
the system to rsi-osd inns ■:trnJ our-stion of video 5 
loss. Therefore. *.he ::har.i-'«ii ?7-'33 .;an report 
audio and video losses :o the .:=ntrai processor 
40 independently. Moreover, channels 37-39 
can report the presence and/or absence of 
video thereby allowing monitoring of both loss to 
and presence of video or either one. in terms of 
usefulness, the absence of video would be the 
more significant parameter, requiring less stor- 
age capacity. It is to be understood that video 
presence and/or absence could be monitored 15 
for all program segments (after all advertizers 
are interested in whether the programs -- in 
addition to commercial segments — have been 
received in their entirety). The microprocessor 
51 under control of the central processor 40 20 
(FIG. 4) carries out the routines respectively set 
out in flowchart form in FIG. 6A. and FIGS. 6B 
and 6C for radio and television station monitor- 
ing, respectively. In operation, the microproces- 
sor 51 for each channel supplies in ASCII data 25 
set form for each program segment monitored 
a code sequence which consists of station ID. 
preamble code, program segment identification 
code, postamble code, dropout signal (if seg- 
ment not received in its entirety), and day and 30 
time signals. In the case of the channels 37-39. 
two dropout signals may be developed. The 
first, as in the case of channels 34-36. is a signal 
indicative of an audio segment not being 
received in its entirety. The second signal 35 
developed is a signal indicative of a video 
segment not being received in its entirety. 

As stated above, she central processor 40 
supplies its output from RAM or diskette 
storage 41 via the modem 42 and a WATS line 40 
30 to one of a plurality of MODEMS 57 at the 
central computer location 31 IFIG. 3). The 
modems 57 also receive inputs from other 
monitoring receiver stations, for example via 
WATS lines 52-56. supplying output therefrom 45 
to a reconciling minicomputer 60. which may be 
a VAX computer which is also provided in 
program segment data from the originator or 
originators thereof, as indicated by the block 
58. The minicomputer 60 either simpiy compiles 50 
the received data or additionally reconciles it 
with the data from the originator(s). 

The above described system can be used to 
carry out. in accordance with the present 
invention, a method of identification and verifi- 55 
cation of broadcasted program segments, the 
method comprising: providing program seg- 
ments having a subaudible preamble code, 
respective subaudible identification codes and 
a subaudible postamble code; broadcasting the 60 
program segments from a plurality of broadcast 
stations; receiving at a monitoring location 
broadcasted signals, including the program 
segments, from the plurality of broadcast 
stations; deriving from the received broadcast 65 



signals the preamble code, the respective 
program segment identification codes and the 
postamble code: 

providing at the monitoring location respective 
broadcast station identification signals; genera- 
ting at the rr.cnito.'ing location respective 
date-indicating -ind lime-indicating signals: 
storing at the monitoring location signals repre- 
senting occurrences of the preamble code, the 
respective program segment identification 
codes and the postamble code when received, 
each broadcast station identification signal 
from which each program segment was re- 
ceived each time it is received therefrom and 
the date-indicating and time-indicating signals 
each time a program segment is received: and 
sending the stored signals as data to a central 
point which also receives data from other 
monitoring locations for compilation and/or 
reconciliation. 

In accordance with the present invention, the 
disclosed system can be used to carry out a 
method of identification and verification of 
broadcasted program segments, the method 
comprising: providing program segments hav- 
ing a subaudible preamble code, respective 
subaudible program segment identification 
codes and a subaudible postamble codes; 
broadcasting the program segments from a 
plurality of broadcast station, at least one of 
which is a television broadcast station, receiv- 
ing at a monitoring location broadcasted sig- 
nals, including the program segments, from a 
plurality of broadcast stations; deriving from the 
received broadcast signals the preamble code, 
the respective program segment identification 
codes and the postamble code and, in the case 
of broadcast signals from television stations, 
video presence and/or absence signals; provid- 
ing at the monitoring location respective broad- 
cast station identification signals; generating at 
the monitoring location respective date-indicat- 
ing and time-indicating signals; storing at the 
monitoring location signals representing occur- 
rences of the recovered preamble code, the 
respective program segment identification 
codes and the postamble code, when received, 
the video presence and/or absence signals, 
each broadcast station identification signal 
from which each program segment was re- 
ceived each time it is received therefrom and 
the date-indicating and time-indicating signals 
each time a program segment is received and 
absence of video presence signals during 
periods between respective preamble codes 
and respective postamble codes; and sending 
the stored signals as data to a central point 
which also receives data from other monitoring 
locations for compilation and/or reconciliation. 

The system can also be used to carry out a 
method of identification and verification of 
broadcasted program segments, the method 
comprising: providing program segments hav- 
ing a subaudible preamble code, respective 
subaudible program segment identification 
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codes and a subaudible postamble code 
receiving at a monitoring location broadcasted 
signals, including the program segments, from 
he ptural.ty of broadcast stations, including at 
east one television broadcast station; deriving 5 
from the received broadcast signals the pre 
arnb e code, the respective program segment 
.dentif.cat.on codes and the postamble code 
and ,n the case of signals from television 
absent St . ^J*" 8 - video Presence and/or w 

wppn ?h S ' 9nalS 3t 16331 durino P eriod s bet- 
ween the respective preamble codes and the 
respective postamble codes; providing at the 
monitoring station respective broadcast station 

no til T S,9nalS: 9Gneratin 9 « the monitor- 15 
ng location respective date-indicating and 
time-ndicatmg signals; and storing at the 
mon.tonng location as data signals represent- 
ing occurrence of the preamble code the 
respective program segment identification 20 
codes and the postamble code when received 
and (n the case of video, the video presence 
tZ ?r ab * ence si 9 nals . each broadcast station 
identification signal from which each program 
segment was received each time it is received 25 
therefrom and the date-indicating and time-indi 
eating s.gnals each time a program segment 
containing a commercial message is received 

The disclosed system can also carry out' a 
method of identification and verification of 30 
broadcasted program segments, the method 
comprising; providing program segments hav- 
ri?n£ SP ? Ct ' Ve subaudibIe Program segment 

oca i'ln H° n H° deS: reCe,Ving at a Coring 
location broadcasted signals, including the 35 
program segments, from the plurality of broad- 

hrnL ? nK ' inC ' Udin9 31 ,east one television 
broadcast station; deriving from the received 
broadcast signals the respective program seg- 

aTd/or .I Cati ° n C ° deS 3nd Video e rese nce « 

JST £• respective broadcast station 

dentifica tion signals; generating at the monitor- 
ng location respective date-indicating and 
t.me-.ndicating signals; and storing at the 45 
momtonng location as data signals represent- 
-ng occurrence of the respective program 
segment identification codes when JeceTved 
and the video presence signals, each broadcast 
station identification signal from which each 50 
program segment was received each time iUs 

imT^dV r refr ° m the ^-indicating and 
t.me-,nd eating s.gnals each ;ime a program 
segment is received. H y 

Programs suitable for carrying out the ores- « 
ent invention (apart from the video presence 5 
and/or absence features) are set out in the 
a ^ 0 C Q h r ! d a ? p * ndi * A and appendix B «abe e 

expanded to adapt them to the video presence so 
and/or absence features. 60 
It is to be understood that the foregoing 

tc nr£ " a0d aCCOm P-y-9 drawings ?eta"e 
to pre erred embodiments set out by way 
example, not by way of , imitation . Nurn erous 6 5 



other embedments and variants are possible 
wthout departing from the spirit and scope of 
the present invention, its scope being defined 
by the appended claims. 



Claims 

1- A system for identification and verification 
of broadcasted program segments from a 
plurality of broadcasting stations characterized 
by the fact that broadcasting stations (A-F) 
include devices (13-18. 20-25) for broadcasting 
signals which include program segments hav- 
ing a subaudible preamble code, respective 

coa£ ?™ Pr ° 9ram Se9mem identification 
code Si following each preamble code occur- 
rence, a subaudible postamble code following 
each program segment identification code 

^ Ur rl nCe: that ^ ' eaSt ° ne storing station 
(26) receives the broadcasted signals, the 
mon ltoring station including (a) means (40) for 

IZIZ ?Z d3te - indicatin 9 and time-indicating 
signals, (b) respect.ve channels (34-39) respon- 
sive to the broadcasted signal from each 
respective broadcasting station for recovering 

r«n-7 C8,Ved PrSamb,e COde ' each receiv ed 
Zl \ Pr ° 9ram Seoment identification 
code, each received postamble code and (c) 
means for providing respective broadcast sta- 
tion-identification signals* and 
that means (41) at the monitoring station store 
data signal representations of each occurren- 
ces of the the covered preamble code the 

r e a N?. VereC !, reSpeCtiVe Pr ° 9ram se 9 ment identifi- 
thi H n *°° !?' the recovered Postamble code 
the date-indicating and time-indicating s.gnals 
and the station-identifying signals for each 
channel. 

2. The system according to claim 1. charac- 
terized by the fact that means (42) at the 
monitoring station (26) send the stored data 
signal representations to a central station (31) 
he central station being provided with means 

for receiving data from a plurality of monitoring 
station to compile and/or to reconcile same 

3. The system according to any preceding 

tl"!^ haracteri2ed bv the fact that the 
subaudible preamble code consists of a pre- 
determined number of cycles of 40 Hz and 
wherein the subaudible postamble code' con- 
sists of a given number of cycles of 40 Hz 

nJL Th t SySt6m accordin 9 to any preceding 
claim, characterized as the fact that the pro- 
gram segment identification codes are re- 
peated during periods of time between the 
preamble code and postamble code, whereby it 
may be determined if program segments have 
been transmitted in the entirety. 

5. The system according to any preceding 
c aim. characterized by the fact that at least one 
of the broadcarting stations is a television 
broadcasting station, that the at least one 
monitoring station the means for generating 
includes means (61) for developing v.deo 
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presence and/or absence signals from the 
received television signals at least during 
periods between each received preamble code 
and each received postamble code, and that 
the means for storing data signal representa- 5 
tions includes means for storing signal rep- 
resentations of the developed video presence 
and/or absence signals. 

6. A monitoring station receiving broad- 
casted signals from broadcasting stations for to 
identification and verification of broadcasted 
program segments from a plurality of broad- 
casting stations, characterized by the fact that 

the monitoring station (26) includes (a) means 
(40) for generating date-indicating and time-in- is 
dicating signals, (b) respective channels 
(34-39) respond to respective broadcasted 
signals from respective broadcasting stations 
(A-F) for recovering a subaudible preamble 
code, respective subaudible program segment 20 
identification codes, a subaudible postamble 
code and (c) means for providing respective 
broadcast station-identification signals; and 
that means (41) at the monitoring station store 
data signal representations of each occurrence 25 
of the recovered preamble code, the recovered 
respective program identification codes and the 
postamble code the date-indicating and time- 
indicating signals, and the station-identifying 
signals for each channel. 30 

7. The monitoring station according to claim 
6, characterized by the fact that means (42) at 
the monitoring station send the stored data 
signal representations to a central station (31), 

the central station being provided with means 35 
for receiving data from a plurality of monitoring 
stations to compile and/or to reccncile same. 

8. The monitoring station according to any 
one of claim 6 or 7. characterized by the fact 

that the subaudible preamble code consists of 40 
a predetermined number of cycles of 40 Hz. and 
wherein the subaudible postamble code con- 
sists of a given number of cycles of 40 Hz. 

9. The monitoring station according to any 

one of claims 6-8, characterized by the fact that 45 
the means for generating includes means (61) 
generating video presence and/or absence 
signals from received television signals at least 
during periods between each received pre- 
amble code and each received postamble code. 50 
and that the means (42) which store data signal 
representations includes means for storing 
signal representations of developed video 
presence and/or absence signals. 

10. Method of identification and verification of 55 
broadcasted program segments, the method 
characterized by providing program segments 
having a subaudible preamble code, respective 
subaudible program segment identification 
codes and a subaudible postamble code; 60 
broadcasting the program segments from a 
plurality of broadcast stations: receiving at a 
monitoring location broadcasted signals, in- 
cluding the program segments, from the plu- 
rality of broadcast stations: deriving from the 65 



received broadcast signals the preamble code, 
the respective program segment identification 
codes and the postamble code; providing at the 
monitoring location respective broadcast sta- 
tion identification signals; generating at the 
monitoring location respective date-indicating 
and time-indicating signals; and storing at the 
monitoring location signals representing occur- 
rences of the preamble code, the respective 
program segment identification codes, the 
postamble code when received, each broad- 
cast station identification signal from which 
each program segment was received each time 
it is received therefrom and the date-indicating 
and time-indicating signals each time a program 
segment is received. 

1 1 . The method according to claim 10. charac- 
terized by sending the stored signals as data to 
a central point which also receives data from 
other monitoring locations for compilation and/ 
or reconciliation. 

12. The method according to claim 10 or claim 
1 1 . characterized by broadcasting at least some 
of the program segments from at least one 
television station; developing, from broadcast 
signals from the at least one television station, 
video presence and/or absence signals; and 
storing at the monitoring location signals repre- 
senting the video presence and/or absence 
signals at least during periods between the 
respective preamble codes and the respective 
postamble codes. 

13. The method according to any one of claims 
10-12. characterized by sending the stored 
signals as data to a central point which receives 
data from other monitoring locations for compi- 
lation and/or reconciliation. 
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PROGRAMS 



APPENDIX A 
SOURCE CODE 



-nas is Tie r-sui sojrce »dcule tor the voice: sTimiEsizED ski sfsedciieter. 

( ■ IT PROVIDES THE FOLLOWING ROUTINES: 

;rin*rca : camioLS rial te-ie functioms 

II ITTTALIZATICi i : FOU'ER UP Aim DHTIALIZATICH C? 
RAH 

ARTTHHETTC LIBRARY : TWO BYTE MULTIPLY. BCD TO SDiARY, BHJARY TO ECD 
REAL TEE CLOCK; PRESUMES 4.S08 «!£ CLOCK ! 



PROGRAM 3QUATES: 



REGISTER EQUATES: 



R30: 



CC02 


AEX 


2QU 


R2 


GCO 3 


THP1 


sou 


R3 


CC04 


THP2 


sea 


R4 


■XG5 


CCUt.T 


E£U 


R5 


0CG6 


LOOP 




AO 


CC37 


BA1K 


3QU 


R7 








RBI: 






TE-ZR 






;;.rx 


lt;u 




C03 


•.TEC 




?.3 


CC04 


itvEG 




R<1 



- L - 



( 

( 



t 



( 
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J 7 004 SKI SPEEDOMETER 

'AH J l-EOULE; SKI SPEED t/ 12/37 

' STACK * 

0C07 SAVE ECU R7 



RAM DEnrnxicws: 



0020 



CRG 



20H 



CO 10 



0020 



C0Q1 

OOSQ 
0002 
0004 



RAHSTRT 3;U S 

RAM DLrJJUTlONS 



CTLFLG; 



VCNTCPL 
KBCHFL 
WORDFL: 
SPKFLG 



DS 1 
CTLTLC EQUATES: 



3*J 

3QU 
33U 



LH 
80H 
2H 
4H 



; PROGRAM CONTROL FLAGS 



VAIE CGUOT COMPLETED 
KBD COMMAND HOT YET EXECUTED 
WORD QUEUED; NOT UTTERED 
5 SECCIJG SPEAK FLAG 



0021 

0025 
0026 
0027 
C028 
0029 

002A 
0023 



HSCREG: 



DS 



; 4 KISC . REGISTERS 



BCDBUF: 
MUHBUF1: 
IJUHBUF2: 
NU BUF3 : 
tEUHBUF4: 

isCREG 
THPREG: 



DS 
DS 



DS 
DS 
DS 
DS 

' DS 

1 
4 



; ASCII OF .ABOVE 



CONTAINS LOW 3YTZ OF CURREirr MESSAGE LABEL 
TEMPORARY STORAGE rCR CALCS 



002F 
0030 
0031 
0033 
0035 
0037 
0339 
00 3 B 
003D 
0G3E 



DATAPTR 

BIKBUF: 

HEXBUF: 

VAMECTR 

VUffiCNT 

SPD:- 

SPDSUM 

SUIOtT 

SPDAVC 

KAXSPD 



DS 
DS 
DS 
DS 
DS 
DS 
DS 
DS 
DS 
DS 



POINTER rCR DATA SCROLL 

benbuf nrro packed bcd en bcdbuf 

SUFFER FOR ASCII CUT OF 3ENHEX 
NUMBER OF VAME CCUWTS 
NUMBER COUNTED L SEC 
CURRENT Ca-IPUTED SPEED 
SUH OF ALL SPEEDS SPCKEM 
tJUHBER CF SPCKDI SFEEDS 

spdsuh / smc-rr 

STORES KAXIKUH SPEED 
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87004 SKI SPEEDC(EETER 

MAIN JXXULE; SKI SPEED 6/12/37 



0053 
00S4 
0055 



3056 
0057 
0058 
0059 



003 F 


RTCLMM: 


DS 




0040 


RTCL5SC: 


DS 




0041 


P.TCLSC: 


DS 




0043 


RTCLTT: 


DS ■ 




0044 


MS DC 10: 


DS 




0045 


HSDCIOO: 


DS 




0046 


DISTTfC: 


DS 




0048 


MILE: 


DS 




0049 


TOfTH: 


DS 




G04A 


tehthi: 


DS 




O04B 




DS 




004C 


KILSUM: 


DS 


2 


004E 


COIST: 


DS 


2 


0050 


RESTRT: 


DS 


1 


0051 


warn.: 


DS 


2 



KEYBOARD REGISTERS 

KBCTR: DS 1 

ROU: DS 1 

KBENTR: DS 1 

SP0256 REGISTERS 

DS 1 

DS 1 

DS 1 

DS 1 



MUHRBG 
VRDRJEG 
ALL8UF 
ALLCTR 



RT CLOCK KDR/TES 
RTCLK 5 SEC BLOCKS 

" TIMER INTERRUPTS ; 10 MSEC, 
" J OF 10 MSEC mTRS. 
" Jf OF KSEC10 DfTRS 

stores lhjgth of run data 
i of miles 
temths of a mile 



SET WHEN "START" PUSIED.-aCECKEQ BY 'END' 
STORES NUMBER TO DIVIDE 000 DISTNC 



COUNTS PASSES 
HOLDS KEYBOARD READ 
HOLDS KEYBOARD ENTRY 



HOLDS ADDRESS OF NUMBER IN 'NUirTAB 
HOLDS ADDRESS OF WORD HI HSCTAB 
HOLDS CURRENT ALLOPHCfE ADDRESS 
ALLOFHOHE CCUfTER IN CURREHT '-WRD 



C05A 


RAirrop 




ECU S 


005A 


CEMEQU 




ecu s 






GLOBAL PROGRAM EQUATES 








*- GENERAL EQUATES 


000F 


LCt CASK 


S2U 


OFH 


OOFO 


H3MASK 


EQU 


0FOH 


0GF7 


EOT 


ECU 


OFFH 


OCOD 


CR 


EOU 


ODH 


0001 


HALT 


32U 


1H * 


0008 


nn-wc 


ECU. 


8H 


OOEF 


SPOON 


ECU 


OEFH 


0020 


LC8AT 




20H 



TIMER :£UATES: 
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37004 SKI SPEEDOMETER 

HAJ3I MODULE; SKI SPEED 6/12/87 



oojD raaissc: ecu uou -19s 

O0SA SPOEQU: 

SFO-2S6 SPEECH PROCESSOR ALLOPHOHE 3QUATES 



0000 


PA1 


3QU 


OH 


10 MSEC PAUSE 


0001 


PA2 




LH 


30 HSEC 


0002 


PA3 


SQU 


2H 


50 HSEC 


GOO 3 


PA4 


EQU 


311 


100 HSEC 


0004 


?A5 


ECU 


4H 


200 MSEC 


0005. 


OY 


3QU 


5H 


bOY 


0006 


AY 


ECU 


5H 


skY 


0007 


•21 


ECU 


7H 


End 


0008 


KK3 


32U 


SH 


Comb 


0009 


PP 


ECU 


9H 


Pow 


ooga 


JH 


ECU 


0AH 


dodCE 


0008 


tna 


SOU 


OBH 


ChiW 


oooc 


Ui. 


3?J 


OCH 


srt 


0000 


TT2 


3?J 


ODH 


To 


OOGE 


RR1 


3?J 


OEM 


Rural 


O0OF 


ax 


ECU 


OFH 


suCCeed 


0010 


«m 


ecu 


10H 


Hi lk 


0011 


m 




11H 


parT 


0012 


DHl 


ECU 


12H 


tHey 


0013 


iy 


ecu 


13H 


sEE 


£014 


ey 


30U 


14H 


bEIge 


0015 


DDI 


3?J 


15H 


coulD 


0016 


uvi 


ECU 


16H 


to 


0017 


AO 


ECU 


17H 


CUght 


0018 


An 


ecu 


13H 


• hot 


0019 


YY2 


ecu 


19H 


Yes 


00 1A 


A£ 


ECU 


1AH 


hAt 


001B 


HSU 


ECU 


1BH 


■ He 


0Q1C 


531 


ECU 


1CH 


■ Business 


00 ID 


TH 


SQU 


1DH 


■ THin 


OGLE 


oH 


ECU 


1EH 


■ bOOk 


00 IF 


UW2 




1FH 


■ fCOd 


0020 


AV 


3?J 


20H 


• out 


G021 


DD2 


ECU 


21H 


Do 


0022 


CG3 


ECU 


22H 


■ vriG 


0023 


W 


3?J 


23H 


Vest 


0024 


CGI 


ECU 


2411 


' Cot 


0025 


SH 


EQU 


25H 


• SHip 


0026 


ZH 


ECU 


26H 


' aZUre 


0027 


RR2 


ECU 


27H 


' bRain 


002S 


FT 


3CU 


28K 


■ Toed 


0029 


KK2 


SQU 


29H 


■ sKy 


G02A 


:<ki 


3^f 


2AH 


■ Can't 


C02B 




ECU 


2SH 


Zco 
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87004 SKI SPEEDOMETER 

MAIN MODULE; SKI SPEED 6/12/37 



002C 






2CH 




: aNCllor 


C02D 


LL 


3DU 


2DH 




; lake 


00 2E 


W 


ECU 


2Bi 




; Ucol 


002F 


XR 


3QU 


2FA 




; reparR 


0030 


VH 


EQU 


3011 




; WHig 


0031 


YY1 EQU 


31H 




; Yes 


0032 


CH 


EQU 


32H 




; CHurch 


wjj J 


DU QQU 


33H 




; £IR 


0034 


ER2 QQU 


34H 




; £IR 


0035 


cv 


EQU 


35H 




; beAU 


0036 


DH2 EQU 


36H 




; tHEy 


0037 


SS 


EQU 


37H 




; veSt 


G03S 


«TI2 EQU 


38H 




; Wo 


0039 


HH2 ECU 


39H 




; Hoe 


O03A 


CRR 32U 


3 AH 




; stORe 


0038 


AR 


EQU 


3BH 




; alArm 


00 3C 


YR 


EQU 


3CH 




; cl£AR 


003D 


CC2 


3QU 


3DH 




; Guest 


003E 


EL 


EQU 


3EH 




; saddLZ 


003 F 


BB2 


EQU 


3FH 




; Business 


con 


SI: 




B2U 


0F1H 




00F2 


S2: 




EQU 


0F2H 




G0F3 


S3: 




3QU 


0F3H 




00F4 


S4: 




EQU 


0F4H 




OOFS 


S5: 




sou 


0F5H 




C0F6 


S6: 




EQU 


0F6H 




00F7 


S7: 




hqu 


0F7H 




OOFS 


S8: 




squ 


0F8H 




00F9 


S9: 




E£U 


0F9H 




OOFA 


S10 




DQU 


OF AH 




OOFB 


Sll 




5?J 


OFBH 




OOFC 


S12 




02U 


OFCri 




OOFD 


S13 




DQU 


OFDH 




OOFE 


S14 




EQU 


©FEU 





CONTROL 32UATES CUT OF PI 
FFFB ALD: EQU fJCT 411 

INPUTS IN PI 



BIT MEANS 

0 LRQ ; HIGH = SPO BUFFER FULL 

1 SBY ; LOW = SPO STILL SPEAKING 

6 START ; HIGH = START THE TE1ER AND SPEAK ROUTTJC 

7 END ; HIGH = BID THE TIMER. ANNOUNCE- RanT!£ 

OUTPUTS FROH PI 
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87004 SKI SPEEDOMETER 

HASH t-JXUU:; SKI SPEED 6/12/37 

2 AU) ; LOU = PULSE IOADS ALLOPHC(fE ADDRESS TO SPO 

• 3 SET ; HIGH = SETS FLrP-FIOP 

4 VDD ; HIC1I = TURNS OPT THE SPO 

INPUTS Ul P2 

5 BATT ; ICM = LOW SATTERY 
OUTPUTS FROM P2 

'• 4 RESET ; LOU = LOW PULSE RESETS SPO 



COCO ALLMSK 3QU 1100000QB. 



005A CODSTRT ECU S 

CODE STARTS HERE 
COOO ORG 0 

0000 RESET: 

cooo 84G0 Ji-tp nnr 



0003 ORG 3H . 

0003 EtTR: ; DCTERMAL HiTERRUPT SERVICE 

3003 D5 SEL RBI 

G004 040E JHP DHT/C 



GC07 



ORG 



7H 



0007 
0007 D5 
0003 AA 



TE-JER: 



SEL 



RBI 
AEX.A 



; T2IER DVTERRUPT SERVICE 

; ACOJHULATOR CN 'STACK" 



0009 FC 
GOOA 62 
000B FB 
OOGC 33 



•-OV 
JMPP 



A,TREC 
T.A 
A.JREG 
3A 



CCOD IB 



JREALT: DD 



RCLK 
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37004 SKI SPEEDOMETER 

MAIN iOOULE; SKI SPHZD 6/12/87 



000E 
OO0E AA 



OOCF 3908 
0011 99F7 

0013 3833 
3015 9495 



EfTSVC: 



raV AEX, A 
ACKIJDULEDGE INTR 



ORL 
AHL 

MOV 
CALL 



Pl.SEiTAK 
pi,gNor UJTAK 

EBLBiC 



con 

0017 FA 

0018 S613 
OOU 93 



CLJTCH; 



MOV 
JNI 
RETR 



A, AEX 
S 



REAL TIME CLOCK: 



0013 

00 LB B4ia 
OOLD 0425 



COIF 
0021 
0023 
0024 
0325 
(5025 
0027 
0028 
. 0029 
0623 
002D 



E80D 
8C3D 
FA 
93 

B844 

10 

FO 

D332 

C62T 

04LF 



002F 

002F B844 
0031 3000 



0033 B333 
0035 3935 
0037 94D8 



RCUC: 

CALL 
JIIP 

STRET: .W 
IJOV 

inv 

RETR 

TNHSEC: 

IDV 

DJC 

IDV 

XRL 

JZ 

JilP 



HUM-EEC: 



MOV 

rev 



KB SCAN. 
THMSEC 

JREG.3JREALT 
TREG , rtTETJHSEC 
A, AEX 



RO.SKSECIG 

A,SRO 
A, if 50 
HUHHSEC 
RTRET 



R0JHSEC10 
8R0J0 



; POP A 



GET VANE DITERSUPT count 

HOV R0JVWIBCTR 
MOV R1JVAIEGJT 
CALL DBLHQV 



ivEZERO COJNTER 
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.'XZl vCCULE; SKI SPEED 6/ 12/27 



0039 3000 
OS 38 13 
003C DOOO 



!!0V *R0, 80 



5c i ; lAC 



CQ3E So 20 
0040 EO 
0941 -1201 
C043 AO 



icy 



ROJCTLFLG 
A,@R0 

A,avanc?L 

@RO,A 



0044 3345 

0046 10 

0047 TO 
0043 D302 
004A CS4E 
0Q4C 

C04C Q4U 
004E 

OWE 3845 
0050 BOOO 
0O52 5341 
0054 10 

c^35 ro 

C056 D305 
C05S 96 LF 

C05A 3000 



cose 

GG5E 

oosr 

0061 
0062 
0062 
0063 
G©65 
0066 
0067 
0069 
0CG3 



B320 
FO 

4304 
AO 

37 

B34G 
10 

ro 

D30C 
C560 
04LT 



0-06 D fiOOO 

006 ? 33 3 F 

007 L 10 

0072 TO 

0073 97 



RTSEC: 



RTSEC1: 



RTMEI: 



JZ 



:dv 

>53V 

:<rl 

JNZ 
>!0V 
>JCV 

;:ov 

CRL 
■CV 

CLR 
MOV 
3IC 

XRL 

JZ 

,7(-fp 

:dv 
;cy 

>!0V 
CLR 



ROJHSECIOO 

3R0 

A,3RQ 

A. 32 

RTSEC 



RTRET 



R0JKSEC1GO 

SRQ, SO 

RO.SRTCLSC 

3R0 

A.3R0 

A. 35 

RTRET 

JO 

RO, 2CTLFLG 

A,2R0 

A, 3SPKFLG 

3R0,A 



R0.3RTCL5SC 

®R0 

A,3RG 

A. 312 

RTMIN 

RTRET 

3R0. 80 

rq.3rtcl.mn 

9RQ 
A.SRO 
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37004 SXI SPEEDCtETER 

llAIU MODULE; SKI SPEED 6/12/37 



c<D74 ro 

0075 03C4 
0077 T67B 



MOV 
ADD 
JC 



A.£SO 
A, 3-60 
RTRCLL 



0079 341c 
G07B BOOO 
007D 04LF 



007? 



G07F B320 
00S1 F0 
0082 F285 
0084 33 
0085 

0035 B855 
0087 232B 
0039 60 
008A B3 



RCK1 : JMP 

rtroll: ;:ov 

JE1P 



STPJET 
RTRET 



; LOAD CALCULATICH RESULT INTO SRQ LOCATION 



KEYBOARD Ca-S-SI© HAi IDLES 

enter vtth keypress ed di kbqjtr 
exit through appropriate routxjje 

KECHD: 

command executed yet? 



DCKBCK: 



VQV 
MOV 
JB7 

?xr 

!JOV 

^^ov 

ADD 
JHPP 



RQJCTLTLG 

A.SRQ 

DCKSC1 



A, SLOW KEYTAB 

A.2R0 

®A 



CC8B 
008B 3D 
C08C AD 



KEYTAB: 



OB 
DB 



SJNP 
EJHP 



OOSD 

008D B493 
G03f 3850 
0091 3001 
G093 233D 
0095 62 
£096 25 
5097 55 

0098 99EJ 
CG9A ?A£7 
CC3C 3A10 



SJKP: 



CALL 

:dv 

MOV 
J!OV 
MOV 

ek 

STRT 

AilL 

CRL 



CLRKBF 

RCiRESTRT 

3R0.il 

A,mi'JllSSC 

T,A 

TCJTI 

T 

Pi.ifspcai 
p2,5sfoc« 

?2,,^K7T SFOCtJ 



TURNS CN SPO 
RESETS S?0 
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37004 SKI SPEZCa-tETER 

MXULE; SKI SPEED 6/12/37 



009E 
O0A0 
C0A2 
00A4 
0OA4 
00 AS 
00A7 
0GA9 
00A9 
00 AB 
00 AD 
GOAD 
OOAE 
00 AT 
O0B1 
CGB3 
0QB4 
G086 
O0B8 
G0B9 
C0B9 
OOBB 
OQBD 
OOBF 
G0C1 
O0C3 
CCC5 

01GQ 



B8S7 
BOOQ 
D495 

09 
32A9 
04A4 

3910 
A49A 

65 
35 

3493 
B850 
FO 
D301 
C633 
33 

99EF 
9AET 
BS05 
BOOL 
94D1 
8A10 
C400 



0100 
0100 
0102 
0104 
0106 
0108 
0109 
0109 
010B 
010D 
01QF 
0110 
0110 
0112 



B8J5 
9456 
E609 
0301 
A3 

9456 
S61Q 
0301 
97 

B837 
AO 



SJHPL; 



GKS3Y: 



S3MP: 



STRTCKK: 



CP.G 



AVGSPD: 



DBLSKF2: 



SPDH: 



RO.iVRDREC 

srojlcu strrco 

A. PL 

CKS3Y 

SJMPL 

pi.HKK spccij 

START 
TOJT 

icm 

CLRKBF 
ROJRESTRT 
A.3R0 
A. 31 
STRTCKK 



PlJSPOGtJ 
?2, 2SP0CW 

R0,3ccmrr 

DELAY 

?2,3mot spoaj 

2© 



UCOP TUR11S OFT SPO 



TURNS CU SPO 
RESETS SPO 



100H 



Oil J D300 
■D115 C623 
0U7 B337 



f»V R3.3V«ECI/r 

CALL CBLSHF 

JI5C D3LSHF2 

ADD A, 31 

:!0V 3R0,A 

CALL CBLSHF 

JIJC SPDH 

ADD A. 31 

CLR C 

MOV R0.3SPD 

>OV «0,A 

FD©S TIE MAXIMUM SPEED 
JUMPS OUT IF SPEED = 0 

XRL A .30 

JX SPDHO 

>DV M.ISPD 
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37004 SKI SPCEDCIETER 

ilAHI MODULE; SKI SPEZD 6/12/37 



0119 


FQ 




:sov 


A.^RO 


01U 


BSJE 




MOV 


P.O. JHAXSPD 


0L1C 


37 




CPL 


A 


OLID 


0301 




ADO 


k.n 


011T 


50 




ADD 


A,3R0 


0120 


F62S 




JC 


SPDHO 


0122 


B837 




MOV 


R0.3SPD 


0124 


ro 




MOV 


A.SftO 


0125 


B33E 




MOV 


RO, 3MAXSPD 


0127 


A3 




MOV 


A 


0123 




SPDHO: 






0128 


B837 




MOV 


R0,3SPD 


012A 


F0 




JDV 


A.3RG 


012B 


3487 




CALL 


SPKSPD1 


012D 




SPDH1: 






012D 


B837 




MOV 


P.0, 3SPD 


OlZf 


FO 




f)OV 


A.3RQ 


0130 


03EC 




ADD 


A Jt-20 

rtf ft 


0132 


£658 




JNC 




0134 




SPDH2: 






0134 


B837 




rov 




013S 


FO 




^DV 


A.2R0 


0137 


B83Q 




MOV 


RO,SBIHBUF 


0139 


AO 




MOV 




013A 


9460 




CALL 


BINBCD 


Ol 3C 


B825 




HOV 


RO StBCDBUF 


013E 


FO 




^DV 


A.SR0 


our 


53FO 




AIIL 


A, gHBlASK 


0141 


47 




SWAP 


A 


0142 


B337 




HOV 


RO.SSPD 


0144 


AG 




isov 


9RG,A 


014S 


2395 




1DV 


A,8LOU SPDTAB 


0147 


0312 




ADD 


A, 318 


0149 


347D 




CALL 


5PK5PD 


Q14B 


B825 




MOV 


RO.gBCDBUF 


014D 


FO 




MOV 


A,@R0 


314E 


530F 




ANL 


A. 3LOHASK 


0150 


B837 




IOV 


RO^SPD 


0152 


AO 




MOV 


ORO.A 


0153 


D300 




XRL 


A, SO 


0155 


9658 




JNZ 


AVCSPD1 


0157 


83 




RET 




0158 




AVGSPD1 






0158 


2395 




!!0V 


AJLCV SPDTAB 


Q15A 


347D 




CALL 


SPKSPD 


015C 


83 




RET 





; GENERAL ROUTHfE TO COfJVERT 'SPD' TO SPEAKABLE FORM 



HAKE SCFnAR£ DELAY CF 10 - 140 H3EC 



-11- 



EP 0 347 401 A2 



37004 SKI SFEEDCtJETER 
HAW iXXXJLE; SKI SPEED 



015D 


ALU) ELY 




0L5D 53GF 




AfIL 


Q15F AD 




HOV 


0166 


UX>P1: 




0160 8CTT 




MDV 


0162 00 


LO0P2: 


TCP 


0163 00 




iJOP 


0164 CO 




liOP 


0165 00 




top 


0166 00 




:JCP 


0167 00 




NOP 


0163 GO 




top 


0169 00 




HOP 


016A 00 




top 


016B 00 




top 


016C 00 




:jcp 


016D 00 




top 


016E 00 




top 


016F 00 




MOP 


0170 00 




EOP 


0171 '50 




;dp 


0172 00 




top 


0173 GO 




:dp 


0174 00 




top 


0175 00 




top 


0176 00 




top 


0177 CO 




top 


0178 EC62 




DJWZ 


017A ED6Q " 




DJItZ 


017C 83 




RET 



0170 
017D 
017F 
0180 
0131 
0183 
0184 
0186 
0187 
0137 
0189 



B837 

60 

A3 

B85S 
AO 

D4EC 
33 

3339 
B937 



AJQFH 
CCUWT.A 

THP2, 30FFH 



THP2,LOOP2 

ccurrr.LOOPi 



ROUTINE STEAKS TIE SPEED SENT, BY AVGSPD 
ENTRY: 

SPEED IS IH * SPD ' ; ADDRESS OF APPROPRIATE LOOKUP TABLE IN A 



EXIT : NONE 



SPKSPD: 



ADD 
I-DVP 

CALL 
RET . 



SPKSP01: 



R0.JSPD 

A,SR© 

A.3A 

R0.8HUMREG 

6R0,A 

t&JMSEND 



R0.2SPD5IJH 
R1,3S?D 



-12- 



EP 0 347 401 A2 



37004 SKI SPE3XJHET:lt 

ItAIN MOCULE; SKI SPEED 6/ 12/87 



jL29 B40E 






:bladd 


01SD C3 






?,0 


<Jlc.il 




DEC 








CALL 


LDCAK 


ULV1 do Jo 




I'!OV 


P.0 r SSUISQfT 


uiyj it? 




C'C 


3(10 






RET 






SPDTAS: 






0195 00 


ZEROJ: 


Do 


LOW ZERO 


0196 05 


atEJ: 


GB 


low one 


0197 0D 


TWOJ: 


DB 


LOW TUO 


0198 11 


THREZJ: 


DB 


LOW THREE 


9199 13 


POUR J: 


CB 


LOW POUR 


019A ID 


nVEJ: 


DB 


LOW FIVE 


0198 23 


SDCJ: 


DB 


LOW SIX 


019C 2C 


SEVEHJ: 


DB 


LOW SEVEN 


019D 34 


EIGHT J* 


DB 


LOW ^TCIiT 


019E 39 


NIMEJ: 


DB 


low nine 


019F 3E 


TEtU: 


CB 


LOW TEN 


01AQ 44 


ELEVHJ: 


DB 


LOW ELEVEN 


01A1 4D 


TVELVEJ 


:DB " 


LOW TWELVE 


01A2 56 


THEITJ: 


D3 


LOW THIKT 


01AJ 60 


FOURTJ: 


C3 


LOW FOURT 


0LA4 69 


TUT J: 


33 


low nrr 


0LA5 73 


SDCTJ: 


DB 


low srxr 


0LA.6 20 


SEVTJ: 


DB 


LOW SEVT 


01A7 3C 


EIGHT! JJ 


:~3 


LOW EIGITN 


flUO CM 


Mil (10 . 


Ja 


f | k m FT* 








LLm twtlfll 


01AA A3 


T1ERTYJ: 


CB 


i C'j nrnnv 

L>- " I IU.IV 1 I 


OUB AF 


FORTYJ: 


DB 


LOW FORTY 


01AC B6 


FIFTYJ: 


DB 


LOW FIFTY 


01AD BE 


SECTYJ: 


CB 


LOW SIXTY 


QUE C8 


SEvirrj: 


D3 


LOW SEVEJTY 


31AF D2 


EIGHTY J 


:D3 


LOW EIGHTY 


OLBO D3 




.D3 


LOW NINETY 


01B0 


nuhtop 


EQU 


$-1 


0200 






CRG 200H 


0200 


DISSPK: 






0200 B84S 




MOV 


SO, SI-OLE 


0202 ro 




M3V 


A,£RQ 


0203 B837 




MOV 


ROJSPD 


0205 AO 




MOV 


5R0.A 


0206 342D 




CALL 


SPDH1 


0208 3857 




:cv 


RO.ifVRDREC 


020A 8GJ4 






3RGJLCW FOIiiT 


02GC D495 




CALL 


VCRDSrjlD 



-13- 



EP 0 347 401 A2 



27C04 SKI SPEEDCIJETER 

MAIM ICDULE; SKI SPEED o/L2/37 









ROJTENTli 






110V 


A,*fRQ 


l 1 M J' 






R0.8SPD 


0213 AO 




:dv 


ftftO.A 


0214 24 2D 




CALL 


SPDfll 


3216 SSS7 




:av 


RO, JtURDREG 


0218 B02C 




;nv 


3R0.3LCW KILE 


02U W95 




CALL 


UCRDSEMD 


021C 33 




RET 




02 ID 


SCCND: 






021D 3843 




MOV 


RO.SRTCL5SC 


Q2ir ro 




tiOV 


A,ORO 


0220 BS05 




I3QV 


RO , 8CGUNT 


0222 AO 




:dv 


@R0,A 


0223 27 




CLR 


A 


0224 


ADDSBC: 






0224 0305 




ADD 


A. 35 


0226 3)24 




DJNZ 


COUNT, ADDS3C 


0223 B841 




fDV 


RO,SRTCLSC 


022A 60 




ADD 


A,@R0 


0223 AO 






©R0,A 


022C 33 




RET 





; COMPUTES T1{E KUHBER OF SECCfJDS 



RTCLNM X SPDAVG = MILIUM; HILSUM / 60 = MILE 
REMAINDER / 6 = T3JTH1; RTCLSC X SPDAVG = HILSUH 
l-OLSUH / 360 = TETJTH2; TENTH! * TENTH2 = TENTH 
IF TENTH > 10, KILE UJC 1 At ID TENTH - 10 = TEOTH 



022D 


D1SCAL: 






022D B33F 




MOV 


RO, 3RTCLHN 


022F FO 




MDV 


A.8RQ 


0230 C667 




JZ 


TNTH2 


0232 AD 




:30V 


COUNT, A 


0233 89JD 




t»v 


RljSPDAVG 


0235 n 




MOV 


A.8R1 


0236 B946 




!OV 


ri.Sdistoc 


0238 Al 




^ov 


6R1.A 


9239 384C 






R0.SKILSUH 


023B 


SUMSPD: 






02 38 B40E 




CALL 


DBLADD 


023D C3 




DEC 


RO 


023E C9 




DEC 


Rl 


023F 3400 




CALL 


LDBAK 


0241 FD3B 




DJNZ 


COUNT, SUKSPD 


0243 


I-ELEL: 






0243 B94E 






RiJCCWST 


0245 19 




rj-JC 


Rl 


0246 31FF 




NOV 


8ftl,50E7H 


0243 C9 




DEC 


Rl 


0249 31C4 




iOV 


3R1,30C4H 



-14- 



37004 SKI SPEEDCiETER 

MAIN MODULE; SKI SPEED b/12/87 



024B B40E 




CALL 


DBLADD 


02 4D C9 




DEC 


Rl 


024E C8 




DEC 


RO 


024F B400 




CALL 


LDBAK 


0251 B948 




tQV 


Rl, SMILE 


0253 11 




WC 


»R1 


0254 F643 




JC 


MILEL 


0256 Fl 




MOV 


A,etu 


0257 03FF 




ADD 


AJ-1 


0259 Al 




MOV 


SRI, A 


025A F0 




MOV 


A,eso 


025B 033C 




ADD 


A,j*60 


025D 97 




CLR 


C 


025E 


THTH1: 






025E 03FA 




ADD 


AJ-6 


0260 B94A 




MOV 




0262 11 




IWC 


@R1 


0263 C667 




JZ 


TOTH2 


0265 F65E 




JC 


irma 


0267 


TNTK2: 






0267 B841 




1!GV 


ROJRTCLSC 


0269 F0 




^DV 


A.SRO 


026A AD 




IJOV 


COUOT.A 


0268 S93D 




MOV 


Rl.ifSPDAVG 


026D Fl 




MOV 


A,3R1 


026E B946 




MOV 


RljDISTtJC 


0270 Al 




MOV 


GR1.A 


0271 19 




HC 


Rl 


0272 B100 




MOV 


§81,30 


0274 C9 




DEC 


Rl 


Bo4C 




MOV 


RO. 3MILSUM 






MOV 




0279 18 




dx: 


RO 


027A B000 




MOV 


9R0J0 


027C C8 




DEC 


RO 


027D 


SUMSPD2: 




327D B40E 




CALL 


DBLADD 


027F C3 




DEC 


RO 


0280 C9 




DEC 


Rl 


0281 B40G 




CALL 


LDBAK 


0233 ED7D 




DJNZ 


CCUm*, SUIISPD2 


0285 


TNTH2L: 






0285 B94E 




HOV 


R1.ICONST 


0287 B198 




HOV 


3R1J98H 


0289 19 




DJC 


Rl 


028A B1FE 




HOV 


9R1, JfOFEH 


02SC C9 




DEC 


Rl 


028D B40E 




CALL 


DBLADD 


Q2SF C8 




DEC 


RO 


Q290 C9 




DEC 


Rl 


0291 340Q 




CALL 


LDBAK 



EP 0 347 401 A2 



21004 SKI SPEEDOMETER 

HAD! MODULE; SKI SPEED 6/12/27 



men rqjr 




;ov 








u'C 








JC 




ViJO f J. 






A,Sftl 


cv?<3<i oirr 

v£7j vJCC 




ADD 


A.2-1 


029B Al 




MOV 


3R1.A 






RCUIfD UP 


0£.?V. D7HL 






21 . 3CCHST 


J £7 C O Ly-a 




MOV 








GiC 


Rl 






rav 


SRI, 30 


V4AJ V- J 




DEC 


?d 






CALL 


DBLADD 


OZAb Lb <ld 




jnc 


v.mil 






i-DV 


ai. HTENTH2 


11 




II !C 


SRI 


02AB 








02AS 89 4B 




IDV 


.U.rTENTH2 


02AD n 






A.SR1 


02AE B94A- 




:dv 


EH, sTD/THl 


02E0 61 




ADD 


A.SRI 


02B1 B949 




;-.ov 




02B3 Al 




rsov 


Sftl.A 


0234 97 








0255 BCO0 




hov 


CCUIIT.SO 


0237 


ththcy: 






G2B7 03F6 




ADD 


A, a -10 


02B9 iD 




nc 


ccuirr 


02BA F6B7 




JC 


tnthcy 


02BC 030A 




ADD 


A, 310 


02BE B849 




rDV 


RQ.STENTH 


02CO AO 




MOV 


5R0.A 


02C1 CD 




DOC 


ccuijt" 


02C2 FD 




MOV 


A. COUNT 


02C3 9843 




MOV 


£0,3 HUE 


02CS 60 




ADD 


A.gRO 


02C6 AO 






3R0,A 


02O 83 




RET 




0300 




CRC 


3G0H 



03 CO MSGTAB: 

'A:ftO LOCKUP TABLES PCft SPO-256 
0300 37370702 SETCO: D3 25.SS.Di.?A3.TT2.?A4 r CG1.0V.PAJ,aOT 



-16- 



EP 0 347 401 A2 



3 700 4 SKI SPEEDOMETER 

I ERIN MODULE; SKI SPEED 6/12/37 



03OA 0EFS0107 


READY: 


DB 


RR1.S14.PA2, EH, D{,?U.DD2. EY, PAS, EOT 


0J14 193A02LA 


AVC: 


Do 


YY2 , CKR , PAJ , AE. W , S14 , ER1 . EH , PAJ , JH , PA J , EOT 


0320 370209 L J 


SPEED: 


DB 


SS , PAJ , PP , IY . PA2 , DDI , PA4 , W , AX , ZZ . F A3 , EOT 


032C LGO6002D 


KELES: 


DB 


m; AY,PA1 , LL.PAl , ZZ, pas, eot* 


0334 09O50B02- 


POINT: 


DB 


PP,OY,HNl,PA3,TT2,PA4,EOT 


033B 120FOL3F 


BATT: 


DB 


DH1,AX.PA2,3B2.A£.PA3,TT2,ER1. EY, PAJ, IK,ZZ,PAJ,LL,0V,PA5,EOT 


034C 193A021Q 


MAX: 


DB 


YY2 ,ORR, PAJ , HH. AE. KK2 . SS , EH , HH, AX , HH, PAJ , EOT 


03S9 0D180610 


TIME: 


DB 


TT2 . AA . AY . HH . P AJ , AX , FF , ? A3 , RR2 , AX , MH1 , P A3 , W , AX , 22 , P A3 , EOT 


0J6A 10OCOB0C 


MINUTE: 


DB 


mm, m ,tm , m . ?ai . tti , paj , eot 


0372 10GC0B0C 


MINUTES 


:DB 


ttt . IH . WH1 , EH . P Al , TT2 , ZZ , P AJ , EOT 


037B 37070029 


SEQID: 


DB 


SS , EH , PA1 . KK2 , AX , MN1 . DDI , PAS , EOT 


0384 37070029 


SECNDS: 


DB 


S S , EH , P Al , KK2 , AX ,NN1 , DDI , ZZ , P AS , EOT 


038D 


HSCTOP 


B3J 


<r_i 
5 l 




0400 






ORG 4G0H 






,* 






; ETOTIALIZE PROGRAM — RE300TIIJG PROCESS 


■WOO 


OnT: 


EQU 


S 










; CLEAR 


EtJTERHAL RAM 


0400 27 




CLR 


A 




0401 B858 




H3V 


R0JRAITTOP-2 




0403 B95A 




MDV 


Rl,SRAtnOP 




0405 


ffllTl: 








04C5 Al 




hov 


9R1.A 




0406 C9 




DEC 


Rl 




0407 E305 




DJNZ 


RO.INETl 




0409 D5 


I 

R'l'UUT: 


SEL 


RBI 




O40A BBOD 




MOV 


JREGJJREALT 




040C 3C3D 




HOV 


TREG, BTENHSEC 




04GE C5 




SEL 


RBO 




040F 99F7 




• AHL 


PI, St JOT ENTAK 


; QIABLE FLIP-FLOP 


0411 G5 




EN 


I 


; OFF VE 00 


0412 75 




EHT0 


CLK 




0413 99EF 




MIL 


PMSPOON 


; TURNS ON SPO 


0415 9AEF 




ANL 


P2JSP0CN 


; RESETS SPO 


0417 3805 




MDV 






0419 3001 




MOV 


SRO.U 




041B 94D1 




CALL 


DELAY 




041D 8A10 




CRL 


P2,gtnr spocn 




04 IF OA 




m 


A,?2 


; CHECK BATTERIIS 


0420 3222 




JB5 


3ATTCK 




0422 3357 




mov 


ROJWRDREG 





-17- 



EP 0 347 401 A2 



87004 SKI SPEXDOtETER 

11AJN MODULE: SO SPEED 5/12/87 



0-424 

0426 

0428 

0428 

042A 

042C 

G42E 

04 2E 

04 2F 

0431 

0433 

0433 

0435 



BOJB 
D495 

B857 
B00A 
D495 

09 

32J3 

342E 

8910 
8437 



0437 

0437 D5 

0438 B418 
043A C5 
043B 1477 
043D 3437 



BATTCK: 



DiTTL; 



SBYOK: 



MOV 


eR0,3LCV BATT 


CALL 


UCRDSaiD 


MOV 


RO,-8VRDR£C 


rov 


eRO.SLCW READY 


CALL 


UORDSEND 


IH 


A, PI 


JB1 


SBYOK 


JHP 


LNTTL 


ORL 


PI. SNOT SPCCN 


JMP 


MONITOR 



LOOP TURNS OFF SPO 



: i-iONirroR loop 



iCUITOR: 



SEL 

CALL 

SEL 

CALL 

JHP 



RBI 

KBSCAII 
RBO 
KBG-D 
JENITCR 



SEiro QE ALLQPHCME TO SPQ25G 



043F 


SPOSEHD: 




G43F AA 


MOV 


A£X,A 


0440 


ALL2CK: 




0440 09 


n< 


A, PI 


0441 37 


CPL 


A 


0442 1246 


JBO 


ALLOC 


0444 8440 


JMP 


ALLNCK 


0446 


ALLOC: 




0446 B8S8 




R0.3ALLBUF 


0443 FO 


MOV 


a, etc 


0449 53CO 


AHL 


A,8ALLHSX 


044B 4A 


ORL 


A, ADC 


044C AO 


HOV " 


9R0.A 


044D 90 


HOVX 


9R0,A 


044£ 99FB 


ANL 


P1JALD 


0450 3904 


ORL 


PI, SNOT ALD 


04S2 


AUiJOKl: 




0452 09 


XH • 


A.P1 


0453 1252 


JBO 


ALUJOK1 


0455 


ALLOK1: 




0455 83 


RET 





-18- 



EP 0 347 401 A2 



37004 SKI SFEEDOHETER 

l\kHi MODULE; SKI SPEED 6/12/87 



0456 

0456 97 

0457 18 

0458 FO 

0459 67 
045A AO 
045B CS 
045C FO 
G45D 67 
04 5E AO 
045F 33 



DBLSHF: 



CLR 
UJC 
MOV 
RRC 
IDV 
DEC 
!DV 
RRC 
MOV 
RET 



; TAKES REGISTER FAIR <*R0 AND SimTS RIGHT 1 

; rr err o = 1 returns '.oth carrv set 



c 

RO 

A,8RQ 
A 

eRO,A 
RO 

A,@RQ 
A 

®R0,A 



; SDfflUF 70 PACKED BCD TO BCDBUF 

PUTS SPEED IN BCDBUF. TEHS DIGIT IN THE HIGH NIBBLE, 
UNITS DIGIT IN THE LOW NIBBLE. 



0460 

0460 BAOO 
0462 

0462 BS21 
0464 B0F6 



BDjBCD: 



0466 
0468 
©46A 
046B 
C46C 
046E 
0470 
0470 
0470 
0472 
0474 
0475 
0476 
0477 



BS30 
239D 
97 
60 

E570 
B063 



B830 

B921 

97 

FO 

61 

AO 



DIGCI1: 



MOV AEX, 80 

NOV RO r }llSOtflG 

1DV 9R0J-10 

CHECK FOR SPEEDS OVER 99 

IDV ROJBINBUF 

tDV A. 8-99 

CLR C 

ADD A.ffRO 

JlfC DIGCN4 

HOV 9R0,899 



DICCI4: 



110V ROJBENBUF 

110V R1JMSCREC 

CLR C 

MOV A.*RO 

ADD A.3U 

MOV 9R0,A 



0473 E6TD 
047A 1A 



JIJC 
EHC 



CFT1- 
AEX 



SUM nmD TER112 



-19- 



EP 0 347 401 A2 



37004 SKI jPEHXXETLR 

rtAlH YCCUIZ; SKI SPEED 6/12/37 



047B 3-i~0 
047D 

047D 030A 
©47F 47 

0480 4A 

0481 47 

0482 ES25 

0484 AO 

0485 S3 



CET1: 



JHP 



ADO 

SWAP 

OIL 

SVAP 

MOV 

tov 

RET 



DtGCM 



A. 310 
A 

A, AEX 



R0, 3BCDBUF 
3R0.A 



PACKED BCD TO 4 BYTE ASCII 



0436 


CLRLNUtt: 




0436 TO 




A,SRO 


0487 53FO 


ANL 


A.SKIKASK 


04S9 47 


SVAP 


A 


048A 0330 


ADD 


A,i30H 


048C Al 


MOV 


3R1,A 


043D 19 


QIC 


Rl 


048E ?0 


MOV 


A,SR0 


043F 530F 


AtlL 


A. 3LCMASK 


0491 0330 


ADD 


A.330H 


0493 Al 


hEV 


©Rl.A 


0494 33 


RET 





TAKES REGISTER PAIR 6R0 AND SHUTS LEFT 1 
RESTORES RO 



0495- 


DBLINC: 




049S 97 


CLR 


C . 


0496 FO 


IDV 


A.gRO 


0497 0301 


ADD 


A,il 


0499 AO 


rov 


2R0,A 


049A 18 


INC 


RO 


0498 ro 


MOV 


A.3R0 


049C 1300 


AD DC 


A, SO 


049E AO 


IDV 


gRO,A 


049F CS 


DEC 


RO 


O4A0 83 


RET 





; TJJCREHENT DOUBLE BYTE AT RO 



bdjhex cawERTs byte ponrrED to by ro into tod hex 

ASCII CHARACTERS Ul HEXBUF LS CHAR FIRST 



-20- 



EP 0 347 401 A2 



37C04 SKI SPEEDOMETER 

iiAJH MODULE; SKI SPEED 6/12/37 



04A1 



BUMEC: 



; EXIT: RO. Rl . AMD CQ/rEIJTS CF RO ARE UNAFFECTED 



04A1 3931 


MOV 


Rl, ifHEXBUF 


04A3 FO 


iOV 


A.eso 


5>4A4 53GF 


Ain, 


A, jfLCMASK 


04A6 03B5 


ADD 


A, SLOW HEXTAB 


Q4A8 AJ 


HOVP 


A.3A 


Q4A9 Al 


HOV 


SRI, A 


04AA 19 


ENC 


Rl 


04AB FO 


HOV 


A.BRQ 


04AC 47 


SVAP 


A 


04AD 530F 


AML 


A, 3L0MASK 


Q4AF 03B5 


ADD 


A, SLOW KEXTAB 


04B1 A3 


MDVP 


A,3A 


04B2 Al 


MOV 


SRI. A 


C4B3 C9 


DEC 


Rl 


04B4 33 


RET 





Q4B5 30313233 HEXTAB; 



D8 



'Q123456789ABCDEF* 



04C5 
04C5 
04C7 
04C9 
04CA 
04CC 
C4CS 
04D0 



B922 
31F7 
C9 

BIFF 
340F 
34G0 
83 



********* *H**X*.*X**KXX* ****** *m-*-mil***H****tl*******A*&*.* ********************** 



DBLDEC: 



HOV 

MOV 

DEC 

MOV 

CALL 

CALL 

RET 



DECREMENT DOUBLE BYTE SR« 



R1,3HSCR£G+1 
SRI , 3QFFH 
Rl 

9R1.S-1 
D8LADD1 
LDBAK 



04D1 BE7F 
04D3 EZD3 
04D5 EDD1 
04D7 33 



04D8 FO 
04D9 Al 
04DA L8 



DELAY 9.8 MSEC X 'COUNT' 

□ITER WITH 'COUNT SET TO t-fUHBER OF LOOPS: 



DELAY: 
DELI: 



E'JOV 
DJNZ 
DJNZ 
RET 



D8LU0V: MOV 

nic 



L00PJ7FH 
LO0P,D£U 
COUNT, DELAY 



MOVE 310 TO 6R1 ; 2 BYTES 



A.3R0 
RO 



-21- 



EP 0 347 401 A2 



37004 SKI SPEEDOttETER 

MAIN IO0ULE; SKI SPEED 6/12/87 



04DB 19 


DC 


Rl 


04DC F9 


mov 


A.9R0 


04DD Al 


rov 


<3R1,A 


04DE CS 


DEC 


RO • 


Q4DF C9 


DEC 


Rl 


04E3 83 


RET 





05GE 97 
05QF 
050F FQ 

0510 6i 

0511 AA 



■fECATES (CPL+U DOL. BYTE GRO 



04Ei ro 


DBLtlEG: 


rxjv 


& son 


04E2 97 




CLR 


*_ 


04E3 37 




C?L 


A 


04E4 0301 




ADO 


k.n 


04£6 AO 




MOV 


eao,A 


04£7 18 




3JC 


RO 


04E8 re 




MOV 


A.SRO 


04£9 37 




CPL 


A 


04EA 1300 




AD DC 


A. 30 


04£C AO 




^^ov 


SRO.A 


04ED CS 




DEC 


RO 


04EE 83 




RET 




0500 






ORG 


0500 FA 


LDBAK: 


MOV 


a.aex 


0501 AO 




I-JOV 


SRO.A 


G502 13 




HJC 


RO 


©503 FF 




^Dv 


A, SAVE 


0504 AO 




MOV 


SRO.A 


0505 CS 




DEC 


RO 


0506 83 




RET 




0507 FA 


LDBAK1: 


MOV 


A,AEX 


0508 Al 




*)ov 


©Rl.A 


05C9 19 




nx; 


Rl 


050A FF 




MOV 


A, SAVE 


050B Al 




rav 


«ri.a 


C50C C9 




DEC 


Rl 


050D 83 




RET 





soon 



STORE DBLADD/D8LSUB AHSVER AT RO 



STORE DBLADD/DBLSUB ANSVER AT Rl 



TWO BYTE ADD 

ENTRY R0 POnnS LS BYTE OF TERl-ELRl LS BYTE TERK2 

EXIT AEX = LS BYTE OF SUH,SAVE = HS BYTE, CARRY SET IF OVERFLOW 



DBLADD: CLR 
DBLADD1: 

rov 

ADD 

• J3CV 



A, SRI 
AEX, A 
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EP 0 347 401 A2 



37004 ski speedometer 

kaih module; ski speed 6/12/37 

0512 13 IMC SO 

0513 19 IHC Rl 

0514 FO MOV 

0515 71 ADDC A,?R1 

0516 AT MOV SAVE, A 

0517 83 DBLRCT: RET 



0OOF COLSET ECU 0000 111 IB ; ZEROES COL LINES 

COCO KBDROW BQU 11OO0O00U 

0003 CTRHASK BQU 00000011B ; SWAPS OUT COUNTER BITS 



0518 KB SCAN: 

; CHECK FOR FLAG = KEYBOARD SUCCESSFULLY READ 

0518 76 1C K3UPCK; JFl CHKFLG 

05 1A A467 JHP ISKEYUP 

05 1C B820 CHKFLG: MOV ROJCTLFLG 

05 1£ FO MOV A.SRO 

051F F266 JB7 KBRET 
0521 KYUP: 

; WRITE ZEROES TO COLUMNS 

0521 KEYPRS? : 

READ ROWS FOR CUE (OR iJCRE) ZEROES 

0521 09 IM A, PI 

0522 53C0 AML AJKBOROV 
0524 D3CQ XRL A, nKBDROU 

; K3ROW = U000000B ? 

0526 C666 JZ KBRET ; NO KEY PRESSED 

IF KEY PRESSED 

0528 09 IN A.Pl 

0529 53CO ANL A, SKBDROW 
052A AE :-DV LOOP, A 

052C B953 I-DV RI.JKBCTR 

052E Fl mv A.@R1 ; GET COUOTER 

Q52F 5303 ANL A,3CTRKA£C 

3531 C68C JZ FIRPAS ; FIRST TIKE THROUGH 
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EP 0 347 101 A2 



37004 SKI SPEEDOMETER 

mm IODULS; SKI SPEED 6/12/87 



05 3 3 09 

0534 53CO 
OS 36 B954 

0538 DL 

0539 9660 
053B B953 
053D il 



©53 E Fl 
Q53F 5303 

0541 D302 
05*13 9666 



OTHERWISE: 



PASS: m 
ANL 
iDV 
XRL 
JIIZ 

tcv 

INC 



A, PI 

A, 3K3DROW 
Rl/BRCW 
A.3R1 ; 
PASSIIC ; 
RI , oKBCTR 



COMPARE TO LAST PASS 
COPS. BAD READ 



0000 PASS, THEREFORE BUKP COUNTER 



IS IT A READ ? 



READCX: MOV 
ANL 

XRL 
■ JNZ 

; YES: 



A.gRl ; GET COUNTER 
A, ffCTRHASK 



A, 32 
KBRET 



; THREE PASSES? 



0545 



KBGET: 



©545 B32Q 
G547 FO 
G543 4380 
054A AO 

C54B AS 
054C 99 
054D 53CO 
0545 47 
0550 77 
055L 77 

0552 97 

0553 B855 

0555 67 

0556 F65C 
0553 BOGO 
055A A466 
055C 

055C B001 
055E A466 

0560 



IlEXKEY: 



MOV 
HOV 
ORL 
IDV 

CLR 

DJ 

AHL 

SWAP 

RR 

RR 

CLR 

H3V 

RRC 

JC 

MOV 

JMP 

MOV 
JHP 



R0.3CTLFLG 

A,SftQ 

A , 3 KBCIFL 

3R0.A 

Fl 

A.P1 

A.JKBDROU 

A 
A 
A 
C 

RO,SKBEHTR 
A 

HEXKEY 
SRQ.SQ 
KB RET 

SRO.gl 
KBRET 



; 0 = 'START' ,1 = 'END' 



PASSHG: 



CTRRES RESETS COUNTER TO ZERO 



0560 e953 

0562 Fl 

0563 53FC 
0565 M 



M3V 
M3V 
ANL 
HDV 



Rl, JKBCTR 

A, SHOT CTRHASK 
8R1.A 
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37004 SKI SPEEDCflETER 

MAIN NODULE; SKI SPEED 6/ 12/ ST 

HOT FOD/T FROM KBSCAIJ 

0566 S3 KBRET: RET ; CCHhEM K3SCAM EXIT 



KEYUPLCCKS FOR THREE PASSES OF 'IO KEY PPXSSED" 



0567 
0567 09 
0562 53CQ 
056A D3C0 
056C C676 

05SE 



056E 
0570 
0571 
0573 
0574 
0576 
0578 
0579 
057B 
057D 
057T 
0580 
0582 



B953 

fi 

53FC 

Al 

A466 

B953 

Fl 

5303 

D302 

C682 

11 

A466 



0582 3953 

0584 Fl 

0585 53FC 
0537 Al 

0588 A5 

0589 B5 

058A A466 



058C TZ 
053D B854 



ENTRY: mm 

HOT: FLAG IS RESET AFTER THREE CONSECUTIVE PASSES OF 'JJO KEY" 



ISKEYUP: 



Hi 
AIJL 
XRL 
JZ 



A, PI 

A, 3KBDRCW 
AJKBDRQW 
KEYUP 



KYUPEND: 



KEYUP: 



CTRRES RESETS COUNTER TO ZERO 

:-»V R1JKBCTR 

*!0V A,©R1 

AffL A. 3IJ0T CTRHASK 

HQV 6R1.A 

JMP KB RET 

! DV Rl, SKBCTK 

^V A.3R1 

ANL AjCTRHASK 

XRL A, 32 ; THREE KEYUPPASSES? 

JZ KYUPAC ; YES RESET FLAG 

niC &a ; NO, 3UMP COUNTER 

JI>JP KBRET 



KYUPAC; 



FLCRES SETS FLAG BIT 0 



!EV 

;sov 

AltL 
MOV 

CLS. 



Rl, «KBCTR 
A,£R1 

AJNCT CTRI-tASK 

eai,A 

Fl 

n 



JKP KDRET 

FCR FIRST PASS, DCH"T COMPARE TO "HCW' 



FIRPAS: :!0V 



A,uXP ; GET ROW READ 
ROJRCy 
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87004 SKI SPEZDCIETER 

KAJCJ f^CDULE; SKI SPEED 6/12/37 



053F AO 

0590 1L 

0591 A466 



0593 3320 
0595 FQ 
059S 537T 

0598 AO 

0599 33 



059A 

059A 3805 
059C B017 
059E 3237 
05A0 

05AG BOCO 
05A2 13 
CSA3 EDAO 



JMP 



SRO.A 
KBRLT 



SAVE IT ni * ROW* 

5L~tp pass Gjuirrai 



SUBROUTINES; KBSCAT! 



CLEAR 'EXECUTE CCi-:HAliD' FLAG 



CLKKBF : tt)V 
HQV 
A1IL 

iov 

RET 



START: 



START!: 



B3V 
QIC 



ro.sctlflg 
A,eao 

A. SNCT KBC-TL 
SR0,A 



; RESETS TO ZERO S?DSUl,SUrO>iT,SPDAVG.ETC. 



ROJCCUIfT 

SR0J23 

ROJSPD 

§R0,S0 
RO 

COUNT, STARTI 



05AS 

05A5 3855 
05A7 ro 
05A8 D301 
05AA C6CD 

05AC 3820 

05ae ro 

Q5AF 37 
05B0 52AS 
0532 37 
05B3 53FB 
05B5 AO 

0536 99EF 
05B8 9AEF 
05BA 3305 
35BC 3001 
05BE 94D1 

05C0 eAio 

05C2 3400 



START2: 



; LOOP CHECKS IF 5 SECOND FLAG SET 



j-dv 


ROJKBENTR 


MOV 


A.3R0 


XRL 


A,U 


JZ 


STRTSKD 


H3V 


RO, 3CTLFLG 


MOV 


A.8R0 


CPL 


A 


JB2 


START2 


CPL 


A 


AIIL 


, AJNOT SPKFLG 


^DV 


©RQ,A 


AHL 


P1.3SPCOH 


AHL 


P2,3SPOCtI 


t-DV- 


rq.Iccuuf 


MOV 


8R0,H 


CALL 


DELAY 


CRL 


P2,S»0T s?ocn 


CALL 


AVCSPD 



TURNS ON SPO 
RESETS SPO 
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37004 SKI SPEEDOMETER 

HAD* tCOULE; SKI SPEED 6/12/37 



GSC4 
05C4 09 
OSCS 32C9 
0SC7 A4C4 
05C9 

05C9 3910 
OSCB A4A5 



35CD 
OSCD 
05CF 
05D1 
05D3 
05DJ 
05D5 
05D6 
QSD7 
05D9 
(DSDA 
05DC 
05DE 
C5B0 
05E2 
05FJ 
OSES 

OSES 
OSES 
G5EA 
05EC 
05EE 
G5F0 

osn 

0573 
35F3 
05F5 



B838 
94E1 
B939 

B40E 
C3 
C9 
B93D 
11 

B939 
B407 
F6D3 
B330 
FO 

03FT 
AO 

B83B 
94E1 
94S6 
B4QE 
E6F3 
B33D 
10 

54LD 
542D 



05F7 83 

0600 

0600 

0600 B857 
C602 B014 
0604 D495 
06O6 B357 
0608 B020 
06QA D495 



STARTL: 



SBYOKS: 



EN 

JB1 

JHP 

CRL 

JHP 



STRTEND: 



STENDL: 



SCOflDl: 



RET 



; LOOP TUKJ-IS OFF SPO 

A, PI 

SBYOKS 

STARTL 

PI. SHOT SPCCM 
START2 

ROUTINE DIVIDES SPDSUM BY SUMCKT- RESULTS ARE 
STORED IN SPDAVG AND SPD. 



MOV 


RO, SSUMCNT 


CALL 


DBLNEG 


mov 


R1JSPDSUM 


CALL 


DBLADD 


DEC 


R0 


DEC 


Rl 


MOV 


R1J SPDAVG 




@R1 


rov 


RlJ SPDSUM 


CALL 


LDBAK1 


JC 


STENDL 


l-DV 


RO, 8 SPDAVG 


MOV 


A,@R0 


ADO 


A. 8-1 


MOV 


9R0,A 


HOV 


ROjsmiofr 


CALL 


DBUiEG 


CALL 


DBLSHF 


CALL 


DBLADD 


. JHC 


SCCND1 


MOV 


RO.&SPDAVG 


INC 




CALL 


SCOND 


CALL 


DISCAL 



TiaS SECTION RCUtiDS UP SPDAVG 



ORG 



6O0H 



END: 



EDV 
l-DV 
CALL 
MOV 

CALL 



R0JURDREC 
SRO.gLCW AVG 
WORDSniD 
RO, JWRDREG 
SRO.JLCM SPEED 
WCRDSEWD 



; AVERAGE SPEED ANNOUNCE 
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87004 SKI SPdXXtETO 

HAD* ICOULE; SKI SPEED 6/12/S7 



OoOC 33 3D 


HOV 


RO,3SPDAVC 




HOV 


A.9R0 


C60F B337 


MOV 


R0.3SPD 


0611 AO 


HOV 


6R0.A 


0612 342D 


CALL 


SPDH1 


0614 94D1 


CALL DELAY 


0616 B857 


HOV 


R0.fi VRDREC 


0618 B04C 


HOV 


8R0,3LOM IUX 


061A D495 


CALL 


WORDS END 


061C* B8S7 


MOV 


R0.3VRDREG 


061E B02O 


>DV 


eR0,8LCW SPEED 


0620 0495 


CALL 


VORDSEHD 


0622 B83E 


MOV 


ROJHAXSPD 


0624 F0 


MOV 


A,@RQ 


0625 B837 


MOV 


R0,3SPD 


0627 AO 


HOV 


«R0,A 


0628 342D 


CALL 

• 


SPDia 


062A 94D1 


CALL 


DELAY 


062C 3857 


; 

hov 


RO , SVRDREC 


06 2E BC59 


HOV 


@R0,gLOV TE-E 


0630 D495 


CALL 


UCRDSBJD 


0632 3S3F 


MOV 


RO.gRTCLHW 


0634 ro 


HOV 


A.&RO 


0635 C653 


JZ 


SECCUDL 


Ufa J / DO J / 


MOV 


R0.8SPD 




I-DV 


©RO. A 


063A 342D 


CALL 


spdhi 


063C 


KDNUT: 




063C B83F 


hov 


RO, SRTCLiCJ 


063c ro 


HOV 


A.@R0 


063F 03FF 


ADD 


A,g-1 


0641 964B 


JMZ 


H3NUTS 


0643 3857 


MOV 


RO, SURDREG 


0645 3C6A 


HOV 


eRO,3Lcu tm&n 


0647 D495 


CALL 


VORDSEND 


0649 C45F 


JHP 


SECOND 


064B 


MUflJTS: 




064B B857 


i-DV 


ROJURDREG 


064D B072 


HOV 


SR0, SLOW MOHJl 


064F D495 


CALL 


UCRDSEND 


0651 C45F 


JHP 


SECOND 


0653 


SECCND1: 




3653 B841 


MOV 


R0,3RTCLSC 


3655 ro 


MOV 


A,8R0 


0656 9S5F 


JIIZ 


seccnd 


C653 3237 


HOV 


RO.SGPD 



; MAX SPEED ANNOUNCE 



; TIME OF RUN ANNOUNCE 
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87004 SKI SPEEDS ETEt 

hjjh module; sta speed 6/12/37 



065A AO 




©RO, A 


G65B 342D 




SPDH1 


065D C480 


-\fD 




065F 


SBCCtlD: 




B65F BB41 




R0. 8RTCLSC 


0661 ro 


MOV 


A.3R0 


0662 C680 


JZ 


SPKDIS 




iiOV 


R0 , if SPD 


0666 AO 


:dv 


?R0,A 


0667 342D 


CALL. 


SPD1U 


yboy 


cnr ■ 




ybby boil 


EDV 


R0, 8RTCL3C 


066B ro 


^DV 


A.SRQ 


066C 03 FT 


ADO 


A, 3-1 


066E 9678 


JNZ 


SLCS 


0670 B357 


mov 


R0 JVRDREC 


0672 B07B 


1 SJV 




C674 D495 


Pll I 




0676 C4S0 


JUP 


SPKDIS 


0678 


SBCS: 




06(3 B857 


I JJV 




Q67A B084 


rsjv 




G67C D495 






067E 94D1 


CALL 


DELAY 


0680 


SPKDIS: 




0680 5400 


CALL 


DISSPK 


0682 


BATTCHK: 




0682 OA 


IN 


A.P2 


0683 B28D 


JB5 


eudl 


0685 94D1 


CALL 


DELAY 


0687 B857 


rav 


RO.SVRDRZG 


0689 D03B 




@R0JLW 5ATT 


063B D495 


CALL 


W0RDSEHD 


062D 


■HDL: 




063D 09 


m 


A, PI 


068E 3292 


JB1 


SB YOKE 


0690 C48D 


JMP 


ENDL. 


0692 


SB YOKE: 




0692 8910 


CRL 


Pl.JICT spccn 



CHECK BATTERIES 



LOOP TURJIS OFF SPO 



0694 83 



RTT 



SEND WORD TO SP025S 
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3"? 004 SKI SPEZDCHETEX 

HAIH MODULE; SKI SPSZD 6/ 12/31 



0695 
G695 

0695 09 

0696 329A 
3693 C495 
069A 

069A 8857 
369C FQ 
069D AB 
069E £3 
069F 53FO 
06A1 D3FQ 
06AJ 96A7 
06A5 C4AF 
Q6A7 
Q6A7 FB 
06A8 E3 
06A9 94 3F 
06 AB 
06AB IB 
06AC FB 
06AD C4SE 
06AF 
06AF FB 
0630 E3 
G6B1 D3FF 
0633 C63B 
06B5 ra 
06B6 S3 
06B7 345D 
06B9 C4AB 

G638 33 



06BC 
06BC 
06BC 09 
66BD 32C1 
06BF C4BC 
06C1 

06CL B356 
060 FO 
06C4 AB 
06C5 

06C5 F4£0 
G6C7 S3F0 
C6C9 D3F0 
C6C3 96C? 
06CD C-ID8 



■jonnsaiD: 

Ol 
JB1 

JKP 

W0RDCK: 

MQV 

GET ALL.: t-!CVP3 

Aid 

XRL 
JNZ 
JHP 

voreneiid: 

MOV 

M0VP3 

CALL 

VRDCNT: 

DJC 
MDV 

yORDMEHD: 

MOV 

MOVP3 

XRL 

Jl 

H0V 

hdvp3 

CALL 
JltP 

WORD END: 

RET 



A, PL 

UCRDCK 

WCRKCK 

R0. JVRDREG 

A,©R0 

TMPL.A 

A,®A 

A.30F0H 

A,3©F0H 

'JCREWE2© 

yCRDMEKD 

A,TMPL 
A.3A 

spgsend 

TMPL 
A.TMP1 
GETALL • 

A, TMPL 

A.SA 

A.gBQT 

MGRDEND 

A, TMPL 

A.3A 

ALLDELY 

VRDCNT 



SEND tlUHDER TO SPO 



NlMSEflD: 
NUMNCK: 



NUDK: 



FETCH: 



El 


A. PI 


JBL 


MUH0K 


JHP 


NUMNOK 




RQ,SNUMREG 


:ov 


a. eft® 


M3V 


TMP1.A 


CALL 


M0VP7 


AfiL 


A J OF OH 


:<rl 


A.SOFQH 


JiiZ 


IHHOID 


JMP 


NUHHEHD 
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37004 SKI SPEEDOMETER 

HAD* MODULE; SKI SPEED 6/12/37 



Q6CF 
06CF FB 
06D0 F4E3 
06D2 943F 
06D4 
06 D4 IB 
06D5 FB 
06D6 C4C5 



Q6D8 
Q6D8 
06D9 
06DB 
0'6DD 
06DF 
06EQ 
Q6E2 
06E4 
06E6 
06E6 



FB 

F4£Q 
D3FF 
C6E6 
FB 

F4E0 
345D 
C4JM 

33 



NUWrniD: 



nuiuit: 



l-JOV 

CALL 

CALL 

rue 
mov 



NUMMEHD: 



NUMEllD: 



MOV 
CALL 

xrl 

JZ 

t50V 

CALL 

CALL 

JHP 

RET 



A.TMP1 

MQVP7 

SPOSEHD 

THPl 
A, THPl 
FETCH 



A. THPl 

M0VP7 

AjEOT 

NUMEND 

A,THP1 

MOVP7 

ALLDELY 



0700 



0700 



ORG 



0700H 



HUlfTAB: 



0700 2B3C3502 
0705 2EFEQFF7 
07QD GDLF02FF 
0711 1D1D27F7 
0718 282S3AQ2 
07113' 28280623 
072J 37370COC 
072C 37370723 
0734 13020D02 
0739 ©BQ6QB00 
07 3E OD07070B 
0744 0C2D0723 
07 4D OD30F73E 
0756 1DFAJ301 
0760 233AOL02 
0769 280C2801 
0773 370C0229 
0780 37072307 
078C 14Q102OD 
0794 GB06GB01 
07SE 0D3C0707 
07A8 1D34Q2U 
07AF 2S3A02U 



NUMBER LOCKUP TABLE FOR SPO-2S6 



ZERO: 
ONE: 
TJO: 
THREE: 
FOUR: 
FIVE: 
SIX: 
SEVEN: 
EIGHT: 
NINE: 
TEN: 



DS 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 

ELEVEN: DB 
TWELVE: DB 
THTJtT: DB 
FOURT: DB 
FTFT: 
SECT: 
SEVT: 

Fjarra: db 
KU-rr: DB 

TWENTY: DB 
THIRTY: DB 
FORTY: DB 



DB 
DB 
DB 



ZZ,YR.OV.PA3,EOT 

W , S14 , AX. S7 ,KN1 . S7 , PA5 . 30T 

TT2,UW2,PAJ,EOT 

TH,T1I,RR2,S7,IY,PAJ,EOT 

FF,FF,ORR,PA3.EI7r 

FF 1 FF,AY,W,PA3,EDT 

SS,SS,IK, IH,PAJ,KK2 ( SS,PA3,EOT 

SS,SS,EH,W,IH,NNl.PA3,aOT 

IY.PA3.TT2.PA3,HDT 

NN1,AY.NN1.PA1,EOT 

TT2 , EH , Ell, NN1 . PAJ . EOT 

IH , LL , EH , W , S5 , Hi , NN1 , PA3 . EOT 

TT2 , VH , S7 , EL , S 14 , W, S5 , P AJ , SET 

TH, S10 , ER1 , PA2 , PA3 , TT2 , IY, NN1 . PA3 , EOT 

FT , ORR , P A2 , P A3 , TT2 , IY , MH1 , P A3 , EOT 

FT , IH . FF , P A2 , P A3 , TT2 , IV , UN 1 . P A3 , EOT 

SS , IH , PAJ . KK2 , SS , PA2 , PA3 , TT2 , IY, PA2 . HN1 , PA5 , EOT 

SS,EH,W,OI,NNl, PA2,?AJ,TT2, IY,NN1,PAJ,3QT 

EY , PA2 . PAJ , TT2 . IY , Iff a , PAJ , EOT 

tQll , AY, fOll , PA2 , PAJ , TT2 . IY . HNL . PAJ , EOT 

TT2 , VH , Eli , EH , f tta . ? A3 , TT2 , U , P Al , HOT 

TH , ER2 , PAJ . TT1 , IY. ?A1 , EOT 

FF, ORR, PAJ ,TT1, IY.PAI.2CT 
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31004 SKI SPEEDOMETER 

1UUN I1COULE; SKI SPEED 6/12/37 

97B6 2S0C2S02 FIFTY: DB 

97BE 370C3229 SIXTY: D8 

07C8 37G7230C SEVEJ-fTY : DB 

07D2 14021113 EIGHTY: DB 

07D3 ©BQ6GB0Q tflUETY : DB 



FT. EH. F7. ?A3 . TT1 . rY . PA1 . ECT 

SS, III, PAJ. KK2. SS. PA3.TT1 . IY. PAI , EOT 

ss , eh , w. eh . ron . paj .m . iy . pai . sot 

EY ,-PU , TT1 , IY . P A3 , EOT 

HN1 , AY , .'INI . PAI . TT1 . IY . PAI . EOT 



97E0 
07E0 A3 
07E1 33 



HQVP7: 



IOVP 
RET 



A, ©A 



0000 



Q© ; SOURCE CODE 
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$7004 SKI SPEEDOMETER 



APPENDIX D 
SYMBOL TA3LS 



AA 


0018 


ADDSEC 


0224 


A£ 


00 LA 


ADC 


R2 


ALD 


FFFB 


ALLBUF 


0QS8 


ALLCTR 


0059 


ALLDELY 


0L5O 


ALLMSK 


©(SCO 


ALU-30K 


0440 


ALLiJOKl 


0452 


ALLOK 


0446 


ALLOK1 


0455 


AO 


0017 


IS 


003B 


AVu 






01GQ 




U1JO 


AW 


Will 


AA 


VliUt 


^, V 

fil 


vvvo 


3AfIK 


R/ 


3ATT - 


033B 


3ATTCHK 


0682 


5ATT0K 


0428 


&B1 


001C 


B82 


003F 


SCDBUF 


0025 


3DIBCD 


046© 


3EIBUF 


0030 


3IMIEX 


04A1 


Gl 


0032 


QiKFLG 


051C 


CLR1NUH 


0486 


CLRKBF 


. 0593 


CODSTRT 


005A 


COLSET 


Q0QF 


CONST 


G04E 


COUNT 


R5 


CR 


000D 


CTLFLG 


0020 



CTRHASK 0003 

DATAPTR G02F 

DBLADD 050E 

DBLADD1 050F 

D8LDEC 04C5 

DBLDIC 0495 

D6UDV 04D8 

OBUfEG 04EL 

DBLRET 0517 

DBLSltF 0456 



DBLSHF2 0109 

DDI 0015 

DD2 0021 

DELI 04D3 

DELAY 04D1 

DH1 0012 

DI12 0036 

DIGQI1 0462 

DICGJ4 0470 

DISCAL 022D 

DISSPK 0200 

DISTtJC 0046 

DOKBai 0085 

EH 0007 



ncirr 


0734 


EIGHTJ 


019D 


EJGHTN 


07SC 


EIGHT! JJ 


01A7 


EIGHTY 


07D2 


EIGHTYJ 


01AF 


EJtlP 


00 AD 


EL 


003E 


ELEVEfl 


0744 


ZLEVNJ 


01A0 


ehd 


0600 


EtIDL 


063D 


EOT 


00 FF 


ER1 


0033 


ER2 


0034 


EY 


0014 


FETCH 


06C5 


FF 


0028 


FTJT 


0769 


FTFTJ 


01A4 


FIFTY 


07B6 


FUTYJ 


01AC 


FIRPAS 


058C 


FIVE 


07LD 


FIVEJ 


019A 


FORTY 


07 AF 


FORTYJ 


01AB 


FOUR 


0718 


FOURJ 


0199 


FCURT 


0760 


FCURTJ 


01A3 


GQfEQU 


005A 


cm 


047D 


GET ALL 


069E 


GG1 


GQ24 


GG2 


00 3D 


GG3 


0022 



GLITCH 0OU 

HALT 0001 

HEXBUF 0031 

KEXTAB 04B5 

HH1 00 LB 

HH2 0039 

KEOVSK OOFO 

HUHHSEC 002F 

IH OOOC 

nrrr 0400 

UriTI 0405 

DITTL 042E 

EHTAK 0008 

niTR 0003 

QiTSVC OOOE 

ISKEYUP 0567 

IY 0013 

Jll OOOA 

JREALT 000D 

JR£G R3 

KBQtD O07F 

KBQ!FL 0030 

KBC7R 0053 

KBDROW 00C0 

KBENTR 0055 

KBGET 0545 

KBR£T 0566 

KBSCAH 0513 

KBUPCK 0518 

KEYPRS 0521 

KEYTAB 008B 

KEYUP 0576 

KK1 002A 

KK2 0029 

iaa 0G08 

KYUP 0521 

KYUPAC 0582 
f^fUFEUD 056E 

LDBAK 0500 

LD8WU 0507 

LL 002D 

LOBAT 0020 

LCttASK 000F 

LOOP R6 

LCOP1 0160 

L0CP2 0162 

HAX 034C 

HAXSFD 00 3E 
0043 

MTLEL 0243 

MILES 03 2C 



l-OLSUn 004C 

iGHUT 06 3C 

inmrrE 036A 

iOWJTES 0372 

M3MJTS 06 4B 

MH 0010 

tiCt/ITGR 0437 

IJ0VP7 07E0 

MSCREG 0021 

HSEC10 0044 

HSEC100 0045 



HSGREG 


00 2A 


MSGTAB 


0300 


HSGTOP 


033D 


tlEXKEY 


055C 


MG 


0O2C 


MIKE 


0739 


NT2IEJ 


019E 


NINETY 


07TJ2 


ntjietyj 


01B0 


Nitrr 


0794 




OLAS 




OOOB 


nn2 


0033 


NUMBUF1 


0026 


MUHBUF2 


0027 


NUHBUF3 


0028 


NU11BUF4 


0029 


UUMCNT 


06D4 


HUHEND 


06E6 


nuhhbid 


06D8 


nuhhend 


06CF 




06BC 


HUHOK 


06C1 


NUMREG 


0056 


HUHSEHD 


06BC 


NUHTAB 


0700 


wui-rrop 


0LBQ 


0KS3Y 


00A9 


one 


0705 


afEJ 


0196 


CftR 


003A 


ow 


0035 


OY 


0G05 


PA1 


0000 


PA2 


ecoi 


PA3 


0002 


PA4 . 


0003 


PAS 




PASS 


0533 


PASSiJG 


oseo 



POEiT 


0334 


PP 


0009 


RAiCTRT 


oo:o 


RAMTCP 


005A 


rcki 


0079 


RCLK 


0013 


READCK 


G53E 


READY 


030A 


RESET 


OGOO 


RESTRT 


0050 


ROW 


0054 


RR1 


OOOE 


RR2 


0027 


RTCL5SC 


0040 


RTCLTT 


0043 


KTCLHH 


O03F 


3TCLSC 


0041 


RTunr 


0409 


RTlfEJ 


006D 


RTR5T 


00 IF 


RTRCLL 


007B 


RTSEC 


0O4E 


RTSEC1 


0062 


SI 


OOFL 


S10 


0OFA 


Sll 


OOFB 


S12 


OOFC 


S13 


OOFD 


S14 


OOFE 


S2 


00 F2 


S3 


0QF3 


S4 


00F4 


S5 


OOFS 


S6 


O0F6 


S7 


0GF7 


SS 


00F8 


S9 


00F9 


SAVE 


R7 


SBYOK 


0433 


S3YCKE 


0692 


SBYOKS 


05C9 


scaro 


021D 


scaoi 


05F3 



SDC 0669 

SEC ID 037B 

SEHIDS 0384 

SECaiD 065r 

SECa/Dl 0653 

SDC5 0673 

SETGG 0300 
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SEVEtU 


31SC 


STOTrtfl 


0105 


TETJJ 


SEVENTY 


G7C3 


SPEED 


0320 


TDSiSEC 


SEVIfTJ 


0Ln£ 


SPKDIS 


0630 


td mi 


SEVT 


0730 


SPXFLC 


G0C4 


TtJiTHl 


SEVTJ 


01A6 


SPKSPD 


017D 


mma 


SI I 


0025 


SPKSPD1 


0187 


Til 


SIX 


0723 


SPOEQU 


00SA 


THIRT 


SEXJ 


019B 


SPOCN 


O0EF 


THXRTJ 


SECT 


0773 


SPOSEHD 


043 F 


THIRTY 


SECT J 


CLA5 


ss 


0037 


THREE 


SIXTY 


07BE 


START 


059A 


THREEJ 


SIXTY J 


GLAD 


START 1 


OSA0 


TKRTYJ 


SJMP 


008D 


STAKT2 


05A5 


TIME 


SJMPL 


00A4 


STARTL. 


05C4 


TIMER 


SPD 


0037 


STEHDL 


05D3 


TKP1 


SPDAVG 


003D 


STRTCHK 


00B9 


THP2 


SPDH 


0110 


STRTEMD 


OSCD 


TitPREC 


SP0H0 


0128 


SUHCWT 


003B 


Tia-tSEC 


3PDH1 


012D 


SUHSPD 


02JB 


Timii 


3PDH2 


0134 


SUHSPD2 


027D 


THTH2 


SPDSUll 


0039 


TEN 


07 3E 


TiJTiL2L 



019F 


■nmn 


02AB 




0002 


003D 


tnthcy 


02B7 


CCt^IZilD OGAx 


0049 


TREC 




■^CRli.'EjfO 


0CA7 


004A 


TT1 


COU 




^695 


004B 


TT2 


0000 




069A 


OOID 


TWELVE 


074D 




0756 




0LA1 


*-'RDC,T 


36A3 


QLA2 




0LA9 


VRDREG 


0057 


07A3 




079E 


VJ 


co:e 


0711 


TWO 


0700 


:<r 


00 2F 


0193 


TUOJ 


0197 


YR 


00 -C 


0LAA 


UH 


©OLE 


ra 


0031 


0359 


IW1 


C016 


m 


0019 


0G07 


UU2 


00 LF 


ZERO 


0700 


R3 


VANEGJT 


G035 




0195 


R4 


VWfECTR 


0033 


in 


0026 


002B 


VWMEL 


0051 


77 


00 2B 


0025 


VOfTCPL 


' 0001 






025E 


W 


0023 






0267 


VH 


0030 






0235 


«)RDEiID 


C6B8 
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(TO FIG. IB) 
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START 



V 

START AUDIO FEED FROM RECORDING OR LIVE 
SOURCE OF PROGRAM SEGMENT. 



y 

MIX A PREDETERMINED NUMBER, FOR EXAMPLE, IO 
CYCLES OF 40 Hz . TON E AS PREAM8LE CODE INTO 
AUDIO AT BEGINNING OF PROGRAM SEGMENT. 

i 

MIX BURSTS OF 40Hz. AS MARKS WITH ABSENCE 
THEREOF CONSTITUTING SPACES AS AN ALPHA- 
NUMERIC PROGRAM ' SEGMENT IDENTIFICATION CODE 
INTO AUDIO IMMEDIATELY FOLLOWING THE PRE - 
' AMBLE CODE. 



REPEAT THE MIXING OF THE PROGRAM SEGMENT 
IDENTIFICATION CODE INTO THE AUDIC TO PRO- 
VIDE A CONTINUITY INDICATOR UNTIL NEARLY 
THE ENTIRE PROGRAM SEGMENT HAS BEEN FED 



AND MIXED. 



} 


r 


MIX A GIVEN NUMBER, FOR EXAMPLE, 24 CYCLES 
OF 40 Hz. TONE AS A POSTAMBLE COOE INTO AUD- 
IO AT END OF PROGRAM SEGMENT 




r 


RECORD OR FEED THE MIXED AUDIO SUB- 
AUDIBLE 40Hz. SIGNALS FOR BROADCAST BY ONE 
OR MORE TV. OR RADIO STATIONS 
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START | 
i 


t 




i 


HAS A PREDETERMINED NUMBER OF 40Hz. CYCLES !N THE 
RANGE OF FROM 3 CYCLES TO IO CYCLES INDICATING START 
OF PROGRAM SEGMENT BEEN RECEIVEO? 


! 
1 

NO i 




YES 




HAS A SEQUENCE OF MARK AND SPACE SIGNALS CONSISTING 
OF PRESENCE AND ABSENCE OF 3URSTS OF 40Hz. AND CON- 
STITUTING AN ALPHANUMERIC PROGRAM SEGMENT BEEN 

RECEIVEO? 


NO 

i 
i 

i 
i 




YES 


i 


• i 


r 




HAS THE SEQUENCE OF MARK AND SPACE SIGNALS 3 EE N 
REPEATED ONE OR MORE TIMES INDICATING PROGRAM SEG- 
MENT CONTINUITY? 


NO 






YES 

r 




HAS A GIVEN NUMBER OF 40Hz. CYCLES IN THE RANGE OF 
FROM 17 CYCLES TO 24 CYCLES INDICATING END OF PRO- 
GRAM SEGMENT BEEN RECEIVED? 




> 


YES 

f 


PROOUCE A DATA SIGNAL INDICATING RECEIPT OF PROGRAM 
SEGMENT IN ITS VIRTUAL ENTIRETY. 






J 











PRODUCE A DATA SIGNAL INDICATING FAILURE TO RECEIVE 
THE PROGRAM SEGMENT IN ITS VIRTUAL ENTIRETY 



STORE AS A DATA SET EITHER 
OF THE DATA SIGNALS WITH A 
SIGNAL REPRESENTATION OF THE 
PROGRAM SEGMENT, OATE-AND 
TIME-SIGNALS AND A STATION 
IDENTIFICATION SIGNAL. 

\ 

SEND THE DATA SET TO A CENTRAL PROCESSOR FOR 
LATER TRANSMISSION TO A RECONCILIATION LOCATION. 



WHAT IS THE IDENTI- 
FICATION OF THE PRO- 
GRAM SEGMENT? 
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START 



HAS A PREDETERMINED NUMBER OF 40Hz. CYCLES IN THE 
RANGE OF FROM 3 CYCLES TO 10 CYCLES INDICATING START 
OF PROGRAM SEGMENT BEEN RECEIVED? 



YES 



HAS A SEQUENCE OF MARK AND SPACE SIGNALS CONSISTING 
OF PRESENCE AND ABSENCE OF 8URSTS OF 40H Z . AND CON- 
STITUTING AN ALPHANUMERIC PROGRAM SEGMENT BEEN 

RECEIVED? 



YES 



MO 



HAS THE SEQUENCE OF MARK AND SPACE SIGNALS SEEN 
REPEATED ONE OR MORE TIMES INDICATING PROGRAM SEG- 
MENT CONTINUITY? 



YES 



NO 



HAS A GIVEN NUMBER OF 40Hz. CYCLES IN THE RANGE OF 
FROM 17 CYCLES TO 24 CYCLES INDICATING END OF PRO- 
GRAM SEGMENT BEEN RECEIVED? 



YES 



N£ 



PRODUCE A DATA SIGNAL INDICATING RECEIPT OF AUDIO 
PROGRAM SEGMENT IN ITS VIRTUAL ENTIRETY 



HAS VIDEO SIGNAL BEEN PRESENT DURING PROGRAM 
SEGMENT IN ITS VIRTUAL ENTIRETY ? 



NO 



YES 



V 

TO FIG.6C 
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FROM FIG. 6 B 




PRODUCE A DATA SIGN AL INDICATING RECEIPT OF 
VIDEO PROGRAM SEGMENT IN ITS VIRTUAL ENTIRETY 
AND / OR INTERUPTIONS THEREIN ( VIDEO PRESENCE 
AND/OR ABSENCE SIGNALS ) 



Y 



PRODUCE A OATA SIGNAL INDICATING FAILURE TO RECEIVE 
THE PROGRAM SEGMENT IN ITS VIRTUAL ENTIRETY 








Y Y 


WHAT IS THE IDENTI- 
FICATION OF THE PRO- 
GRAM SEGMENT? 




STORE AS A DATA SET EITHER 
OF THE OATA SIGNALS WITH A 
SIGNAL REPRESENTATION OF THE 
PROGRAM SEGMENT, DATE -AND 
TIME-SIGNALS ANO A STATION 
IDENTIFICATION SIGNAL. 







I 

SEND THE DATA SET TO A CENTRAL PROCESSOR FOR 
LATER TRANSMISSION TO A RECONCILIATION LOCATION. 
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